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PREFACE 


This is the 1987 version of the Sony semiconductor IC databook. This book covers 
all the semiconductor products manufactured and marketed by Sony . 

In preparation of this databook, as much characteristic and application data as possible 
have been collected and added with a view of making this book a convenient reference 
for users of Sony products. If, however, you are dissatisfied with this book in any way, 
please write; we welcome suggestions and comments. 


The Sony semiconductor IC databook has been edited to include only accurate and 
reliable data. However, because of technical improvements and other modifications the 
contents are subject to change without notice. 

The circuit examples used in this book are for illustration of typical applications only; 
we are not responsible for any problems that may occur in the circuitry and patents of 
any third party if these examples are put in practice. 


Package abbreviations 


DIP : Dual Inline Package 

MFP : Mini Flat Package (=Flat DIP) 

QIP : Quad Inline Package (=Flat QUIP) 
PGA: Pin Grid Array 

SRK.: Shrink Dual Inline Package 

SIP : Single Inline Package 
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1. List of Model Names 












































Type Page Type Type 
CX-099 23 | Cx20159 CXK1005P 
CX-7925B/-1 75 | CX20183 _ CXK1006L 
CX-7948 191 | CX23055/-1 CXK1007P 
CX-7958 201 | CXA1011P/M CXK1008L 
CX-7961A/-1 86 | CXA1024S CXK1009P 
aa 36 | CXA1044P CXK1201P 
CX20100 219 | CXD1053S eee 
CX20106A 248 | CXD1054S ae 
CX20112 255 | CXKI1001P eee ares 
CX20125 276 | CXK1002P MeN abe 
CX20139 45 | CXK1003P # BX-1435 
CX20155 53 | CXK1004L % BX-1436 












































* Hybrid ICs 





1) Signal System 


2. Index by Usage 























































































































Type Function Page 
CX-099 Monolithic Tuner IC 23 
eso: VIF/SIF Amplifier 36 
CX20139 PLL Video Synchronous Detection 45 
CX20155 CATV and VHF TV Tuner 53 
CX20183 Television Picture Signal Processor IC 63 

2) Tuning System 

Type Function Page 
CX-7925B/-1 Frequency Synthesizer PLL 75 
CX-7961A/-1 Frequency Synthesizer PLL 86 
CX23055/-1 Frequency Synthesizer PLL 97 

| CXK1001P 640-bit (40 word X16 bit) Non-volatile Memory 108 
CXK1002P 560-bit (40 word X14 bit) Non-volatile Memory 118 
CXK1003P 320-bit (20 word X16 bit) Non-volatile Memory 128 
CXK1004L 512-bit (32 word X16 bit) Non-volatile Memory 138 
CXK1005P 512-bit (32 word x16 bit) Non-volatile Memory 144 
CXK1006L 1024-bit (64 word x16 bit) Non-volatile Memory (P) OS 
CXK1007P 1024-bit (64 word X16 bit) Non-volatile Memory 161 
CXK1008L 2048-bit (128 word X16 bit) Non-volatile Memory (P) Tee 
CXK1009P 2048-bit (128 word X16 bit) Non-volatile Memory 178 

(P): Preliminary 





3) Supplementary Function 

































































Type Function Page 
CX-7948 Hatch Signal Generator for TV 191 
CX-7958 TV Screen Display (CRT Display) 201° 
CX20100 RGB Interface for CTV 219 
CX20106A Preamplifier for Remote Control Use 248 
CX20112 US Audio Multiplexing Decoder 255 
CX20125 Dynamic Picture 276 
CX20159 Power Supply IC for TV 283 
CXA1011P/M dbx-TV Noise Reduction IC 290 
CXA1024S RGB Interface Automatic White Balance 306 
CXA1044P RGB Interface for Ultra-High Resolution Display 328 
CXD1053S Picture-in-Picture Memory Control IC for TV 340 
CXD1054S Picture-in-Picture Data Control IC for TV 353 
CXK1201P Double Scan Converter (P) 364 

eet Laoe Infrared Ray Remote Control Receiver 
et Laos Infrared Remote Control Receiver 
ee aos Infrared Remote Control Receiver 
laos Infrared Remote Control Receiver 
* BX-1435 US Multiplexing Sound Decoder Module 
* BX-1436 US Multiplexing Sound Decoder Module 











* Hybrid ICs (P): Preliminary 


3. IC Nomenclature 


1) Nomenclature of IC product name 
Currently, both the conventional and new nomenclature systems are mixed in naming 
IC products. 
(1)Conventional nomenclature system 
[Example] CX20011A 

Tp nes oes Improvement mark 

“A” is affixed when specifications are partially 

improved. 

~ Product number 
Identifies individual product. 
Category number 

Indicates the product category in one or two digits. 
| { Bipolar IC: 0, 1, 8, 10, 20, 22 | 
| | MOS IC: 5, 7, 23, 79 | 

sony IC mark 

















(2)New nomenclature 
[Example] CXA1001AP 


Package mark 

: Plastic DIP 

: Ceramic DIP 

: Mini Flat Package 

: Single Inline Package 

: Quad Inline Package 

: Shrink Dual Inline Package 
Improvement mark 


Or 2:0 vu 
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“A” is affixed when specifications are improved. 
Product number 
Identifies the individual product. 
Product category mark 
A : Bipolar IC 
B : Bipolar digital IC 
D : MOS logic IC 
K : Memory 
P,Q: Microcomputer 
L : CCD signal processor 
Sony IC mark 


























2) Nomenclature for CCD image product name 
[Example] ICXO16AK 


; ee Filter or package mark 
Improvement mark 


“A” is affixed when specifications are improved. 
Product number 
[|_____...4...._._______. Sony CCD imager mark 














4. Precautions for IC Application 


1) Absolute maximum ratings 


The maximum ratings for semiconduc- 
tor devices are normally specified by 
“absolute maximum ratings’. The values 
shown in the maximum ratings table must 
never be exceeded even in a moment. 

lf the maximum rating is ever 
exceeded, device deterioration or damage 
will occur immediately. Then, even if the 
affected device can operate, the life will 
be considerably short. 

Maximum rating must never be 
reached for two items at the same time. 


IC maximum ratings 

The following maximum ratings are 
used for ICs. 

(1) Maximum power supply voltage Vcc 

(VDD) 

The maximum voltage that can be ap- 
plied between the power supply terminal 
and ground terminal. 

This power supply voltage rating is 
directly related to the dielectric voltage of 
transistors in the internal circuit; the 
transistors may be destroyed if this voltage 
is exceeded. 


(2) Allowable power dissipation Pp 

The maximum power consumption al- 
lowed in IC 

In the circuit design the absolute maxi- 
mum ratings must not be exceeded, and it 
must be designed only after considering 
the worst situations among the following: 

® Fluctuation in source voltage 

@ Scattering in the electrical characteris- 
tics of electrical parts (transistors, 
resistors, capacitors, etc.) 
Power dissipation in circuit adjustment 
Ambient temperature 
Fluctuation in input signal 
Abnormal pulses 

lf this allowable power dissipation is 
exceeded, electrical and thermal damage 
may result. 


=e 


Supply voltage (V) 
© 


This value varies with the amount of 
IC integration in package types. 

(3) Operating ambient temperature Topr 

The temperature range within which IC 
can operate satisfactorily. 

Even if this temperature range is ex- 
ceeded and some deterioration in operating 
characteristics is noted, the IC is not 
always damaged. 

For some ICs, the electrical characteris- 
tics at Ta=25°C are not guaranteed even 
in this temperature range. 


(4) Storage temperature Tstg 

The temperature range for storing the 
IC which is not operating. 

This temperature is restricted by the 
package material, and the intrinsic proper- 
ties of the semiconductor. 

(5) Other values 

The input voltage Vin, output voltage 
Vout, input current lin, output current lout 
and other vaiues may be specified in some 
IC's. 

The relationship- among these maxi- 
mum ratings for IC is shown below. 


Vcc 











Assurance of 


non-destruction No assurance 


Pb-Ta curve 





Assurance of electrical 
characteristics 














Ambient temperature (°C) 





2) Protection against 
electrostatic breakdown 


There have been problems of elec- 
trostatic destruction of electronic devices 
since the 2nd World War. Their history is 
closely related to the advancement in the 
semiconductor devices; that is, with the 
development of semiconductor techno- 
logy, new problems in electrostatic de- 
struction have arisen. This _ situation, 
perhaps, can be understood by recalling 
the case of MOS FET. 

Today, the problem of electrostatic de- 
struction is again drawing people's atten- 
tion as we are entering the era of LSI and 
VLSI. Here are our suggestions for prevent- 
ing electrostatic destruction in the device 
fabrication process. 


Factors causing electrostatic 
generation in manufacture process 

A number of dielectric materials are 
used in manufacture process. Friction of 
these materials with the substrate can 
generate static electricity which may de- 
stroy the semiconductor device. 

Factors that can cause electrostatic de- 
struction in the manufacture process are 
shown below: 


a ee 


Causes of electrostatic destruction of 
semiconductor parts in manufacture 
process 


Input Item 


¥ 


@ belt conveyer 
e work table 

@ human body 
® parts box 


semi- 
conductor (parts 
mounting 


resistor 
capacitor 


solder dipping ® dipping machine 








® work table 
® human body 
e soldering iron 


visual correction 








lead cutting ® cutting machine 


| sand blasting 


e sand blasting machine 


soldering correction | ' 





® belt conveyer 
® work table 

® human body 
| © parts box 

_ © soldering iron 


rear side mounting 
of parts 
frame assembly 





inspection and repair 








Handling precautions for preventing 
electrostatic destruction 
Explained below are procedures that 
must be taken in fabrication for preventing 
the electrostatic destruction of semi- 
conductor devices. 

The following basic rules must be 
obeyed. 

(1) Equalize potentials of terminals when 
transporting or storing. 

(2) Equalize the potentials of the electric 
device, work bench, and operator's 
body that may come in contact with 
the semiconductor device. 

(3) Prepare an environment that does not 
generate static electricity. 

One method is keeping relative humidi- 
ty in the work room about 50%. 


Operator 
(1) Clothes 

Do not use nylon, rubber and other 
materials which easily generate static 
electricity. For clothes, use cotton, or 
antistatic-treated materials. Wear gloves 
during operation. , . 
(2) Grounding of operator’s body 

The operator should connect the speci- 
fied wrist strap to his arm. If wrist strap 
cannot be used, then the operator should 
touch the grounding point with his hand, 
before handling any semiconductor device. 


exampie of grounding band 


cotton glove 






wrist strap 


peR grounding wire 


= 


When using a copper wire for grounding, 
connect a 1MQ) resistance in series near 
the hand for safety. 


ey ae 


(3) Handling of semiconductor device 

Do not touch the lead. Touch the 
body of semiconductor device when 
holding. Limit the number of handling 
times to a minimum. Do not take the 
device out of the magazine or package 
box unless it is absolutely necessary. 


holding of semiconductor device 





DIP type 


can type 


Equipment and tools 

(1) Grounding of equipment and tools 
Ground the equipments and tools that 

are to be used. Check insulation before- 

hand to prevent leakage. 

[Check point] 

® measuring instrument 

® conveyer 7 

® electric deburr brush 

® carrier 

® solder dipping tank 

® lead cutter 

@ shelves and racks 


grounding of carrier 


conductive sheet 





U conductive 
/ = Fubber 


(2) Grounding of work table 

Ground the work table as _ illustrated. 
Do not put anything which can easily 
generate static electricity, such as foam 
styrol, on the work table. 


grounding of work table 


conductive sheet or 
stainless stee! sheet 


grounding wire 





(3) Semiconductor device case 

Use the metal case, or the antistatic 
plastic case (lined with conductive sheet 
or aluminum foil). 


plastic case for 
semiconductor devices 


line with conductive 
sheet or aluminum foil 


plastic 





(4) Insertion of semiconductor device 
Insert the semiconductor device in 
mounting process or on the belt conveyer. 
The insertion should be done on a conduc- 
tive sheet, or a wood or metal carrier. 
(5) Operation in energized state 
When the substrate is checked while 
energizing the substrate where the delicate 
semiconductor device is mounted, be sure 
to place the substrate on corrugated 
cardboard, wood, or on a metal carrier. 


(6) Other points of caution 

Take note of the kind of the brush 
material used for removing lead chips. Use 
meta! or antistatic-treated plastic brushes. 


Transporting, storing and packaging 
methods 
(1) Magazine 

Use the metal, or antistatic-treated 
plastic IC magazines. 

The plastic magazines used for ship- 
ping ICs are antistatic-treated, and they 
can be used for storing ICs. 


magazine 





conductive magazine 


(2) Bag 

Use a conductive bag for keeping ICs. 
lf use of a vinyl bag is unavoidable, be 
sure to wrap the IC with aluminum foil. 


bag 





conductive bag 
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(3) Handling of delivery box 

The delivery box used for carrying sub- 
strates must be made of wood or corrugat- 
ed cardboard. Do not use a vinyl chloride 
or acrylic delivery box, otherwise static 
electricity will be generated. 


handling of delivery box 


wooden or corrugated 
cardboard box 




















grounding plate 


(4) Treatment after vehicle transport 

After truck transport, place the maga- 
zine, package box or delivery box on the 
grounded rack, work table, or concrete 
floor for discharging. Do not pull the deliv- 
ery box for more than 1 meter except on 
a concrete or a wooden floor. 
(5) Handling of mounted substrates 

Wear cotton gloves when handling. As 
far as possible, avoid touching soldered 
faces. When handling mounted substrates 
individually, be sure to use a conductive or 
paper bag. Do not use a polyethylene bag. 


handling of mounted substrate 





conductive bag or 
paper bag 


Soldering operation 
(1) Soldering iron 

Use a soldering iron with a grounded 
metal part or a soldering iron whose insuia- 
tion resistance after five minutes from 
energizing is greater than 10 MQ (DC 
5O0V). 
(2) Operation 

After inserting the semiconductor 
device into the substrate, solder it as 
quickly as possible. Do not carry the subs- 
trate with the inserted semiconductor 
device by car. 
(3) Correction 

When correcting parts (semiconductor 
device and CR parts) after solder-dipping, 
be sure to wear cotton gloves. Also, con- 
nect the grounding band to the arm, or 
touch the grounding’ point before 
operation. 
(4) Manual soldering 

Solder with wrist strap connected to 
the hand, or by touching the grounding 
point from time to time during operation. 
(5) Removing semiconductor device 

Do not use the Solder-Pult when 
removing the semiconductor device. Use a 
Soder-wick or equivalent. 


solider remover 


soder-wick 


solder pult 





(6) Soldering work table 

Use a grounded work table, corrugated 
cardboard, or wooden work table for 
soldering. Do not solder on foam styrol, 
vinyl, or decorative board. 


a oe 


3) Mounting method 


Soldering and solderability 
(1) Solderability guaranteed by JIS 

JIS specifies solderability of an IC 
terminal (lead) in ‘““JIS-C7022 Test Proce- 
dure A-2”. An abstract of this standard 
follows: 

e Rosin flux must be used, and the 
terminal must be dipped in it for 
5-10 seconds. 

@e H63A or equivalent solder must be 
used, and the terminal must be 
dipped in the solder which has been 
heated to 230°C+5°C for 5+1 
seconds. 

e Using a microscope, measure the 
area (%) deposited with solder. JIS 
specifies that more than 95% of the 


total area should be coated with 
solder. 
(2) Area for soldering warranty 
Soldering is warranted for a specific 
portion of the terminal. The warranted por- 
tion is shown in the following figure. 
The tie-bar cut portion also serves as 
a dam to prevent the sealing resin flowing 
out during device fabrication; it is cut off 
at the end of the process. Since the termi- 
nal is exposed at the cut-off end, the area 
for soldering is restricted. The portion near 
the resin is often covered with burrs when 
sealing with resin; it is not in the soldering 
warranty area. 


warranty area for soldering 






device main body 


warranty range 


Resistance to soldering heat 
(1) Specification of JIS 
JIS specifies the method for testing 
the resistance to soldering heat. This 
method is used for guaranteeing the IC 
resistance against thermal stresses by 
soldering. An abstract of this standard is 
as follows: 
@ Dip the device terminal only once for 
10-1 seconds in a solder bath of 
260°C+5°C, or for 5 5° seconds 


in a solder bath of 350°C +10°C, 
for a distance of up to 1 to 1.5 mm 
from the main body. 


oe 


tie-bar cut portion 






device main body 


The temperature of 260°C +5°C as- 
sumes the soldering with solder flow 
system, and the temperature 350°C 
+10°C assumes soldering by solder- 
ing iron. 
e Leave the device for more than two 
hours after dipping, then measure the 
device characteristics. 
Normally, the warranty is limited for 
10 seconds at 260°C +5°C. The dis- 
tance between the device main body 
and solder bath is assumed as 1.6 
mm. 








5. Quality Assurance and Reliability 


Sony's Policy of Quality Assurance 


The Sony semiconductor embodies 
two fundamental ideas: “‘highest quality” 
and “‘lowest cost’. There are the two key 
points for realizing these ideas. 

One is the “quality” of men fabricating 
the semiconductor devices. The reliability 
of these people is reflected in the Sony 
products. Accordingly, Sony is making a 
continuous effort to raise the ‘‘quality” of 
people capable of manufacturing and fab- 
ricating Sony semiconductor devices. 


Quality assurance system of semiconductor products 
















Planning and 


Control Dept. Sales Dept. 





Product } 
planning | | 


Marketing 
schedule | , 


The other point is a source management 
system combined with the concept of 
thorough quality design. With this system, 
higher quality products can be steadily 
manufactured through automation of 
device design, process design, and the fab- 
rication process. 

sony is making constant efforts to 
supply the most economical and most 
useful products of very high quality for 
users. 







Design Dept. 
Research Dept. 
Industrial Engineer- 
ing Dept Materials 
Engineering Dept. 


Quality Assurance 
Dept. 







Production Dept. | 







Quality control circle activity 





Obedience to manual 
Operation standard 








Improvement 
of material 









Obedience to IPQC rule 
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Rejection of Lot 








of reception 








Acceptance after 
inspection warehouse 





Consignment 








Sales activities 







Inspection at time! 

















re Inspection of all 
| | device 











Improvement of 
wafer process 


Improvement of 
manufacturing 
tools 


Manufacturing 
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evaluation ! 
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Sampling test 













Improvement 
of design 





inspection before 
warehousing 
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test 
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Technical service ‘Post Sales Service 
Answer to claim 
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Market quality information 








' Improvement and elevation Of quality 
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Quality control circle activity 
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Quality assurance criteria and 
reliability test criteria 
1) Quality assurance in shipping 
Establishing quality in the design and in 
fabrication is essential to keep the quality 
and reliability levels of the semiconductor 
devices at a high level. This is done by the 
“Zero-defect” (ZD) movement. Further 
sampling checks, in units of shipping lot, 
is done on products that have been 
“total-inspected” at the final fabrication 


Periodical reliability test 


Type of Test 





Electrical characteristic test 


High temperature operation 
High temperature storage 
Low temperature storage 


LIFE TEST 












High humidity bias test 


bias 
Pressure cooker 


ENVIRONMENT 
TEST Heat cycle 
MECHANICAL 
TEST 


Solderability 
Lead strength 


OTHER TESTS 


* These tests are selected by sampling standard. 


High temperature and high humidity storage 


High temperature and high humidity with 


Soldering heat resistance heat cycle 


stage, thus ensuring no detective items. 
This sampling inspection is done in accor- 
dance with MIL-STD-105D. 


2) Reliability 
The reliability test is done, periodically, 
to confirm reliability level. 





Test Hour 


LTPD (%) 


In order to know the quality level, some 
types are selected and tested again. 

















Up to 1000 hr 
Up to 1000 hr 
Up to 1000 hr 
Up to 1000 hr 
Up to 1000 hr 


10% 
10% 


Upto 500 hr 
Upto 200 hr 






10s .. 
10 cycle 





15% 
15% 


Japan Industrial 
Standard (JiS) 


if necessary test, are selected accordingly to JIS C7021, C7022, EIAJ $D121, IC 121. 


These tests and Inspection data are useful not only to estimate quality in the market 
place but also as data to improve design and wafer processes. 
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Reliability test standard for acceptance of products 





Type of Test 





High temperature operation 





High temperature with bias 





High temperature storage 
f 





Low temperature storage 





Condition 


Supply voltage Testing time 
Ta=125°C, 150°C Typ 1000 hr 


LTPD(%) 


ol 


oi} ao 
S| Ss 


Ta=150°C 1000 hr 
Ta = —65°C 1000 hr 








High temperature and 
humidity storage 


Ta =85°C, 85%RH 


oO 
Pod 


1000 hr 5% 





High temperature and 
High humidity with bias 







Typ 


__ QO 9 
Ta=85°C, 85%RH (I hr on/3 hr off) 


1000 hr 








Pressure cooker 





Temperature cycle 





| Heat shock 


Soldering heat resistance 


Solderability Tsolder =230°C (Rosin type flux) 


Mechanical shock 





Vibration 


Constant acceleration 





Fall by gravity 


(Bend) 


Lead strength (Pull) 


Electrostatics strength 





| 


| an 


Ta=121°C, 100%RH, 30 pounds 
per square inch 





Ta=—65°C to +150°C 100 C | 10% 








Ta=0°C to +100°C 10% 





Tsolder = 260°C 


a 


10% 





X, Y, Z 1500G 
0.5 ms half sine wave 


3 times for 


10% 
each direction 





16 minutes for 
each direction 


X, Y, Z 20G 10 to 2000 to 10 Hz (4 min) 
sine wave vibration 


X, Y, Z 20,000 G 
centrifugal acceleration 


1 minute for 
each direction 


10% 


Falling from the height of 75cm 


; 10% 
to maple plate by gravity 


3 times 


Japan Industrial Standard (JIS) 














Device must be designed again, when electrostatic strength is below standard 
supplying surge voltage 
To each pin under the conditions of C = 200PF and Rs=O?). 
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Flow Chart from Development to Manufacturing 


Sony attains high quality and high reliability of semiconductor products by designing 
devices with quality and reliability from the initial steps of development and evaluating 


them sufficiently in each step of the development. 


Product Planning 








Business Planning 


Product Planning Review 


Examination of : Function, Characteristics, Quality and Reliability 
Desired Specification 


Development Planning Schedule, Quantity and Cost 


Conceptual Design Review 


Development Design Circuit, Mask, Wafer Process and Packaging 


Design Review 


Small Scale Fabrication 


Evaluation Characteristics, Quality and Reliability 


Acceptance of Quality | Wecaaeaweest , 2 eae, . 
and Reliability (1) — ptance of Quality and Reliability for Design 


Trial Manufacturing Review | 


Customer Evaluation 


Large Scale Trial 
Manufacturing 


Evaluation Characteristics, Quality and Reliability 


| 


Acceptance of Quality A , . ee - 
and Reliability (II) cceptance of Quality and Reliability for Production 


Production Approval 


Produciion 


Shipping Approval 


Shipping 
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1) Signal System 


Type 


Function 


Page 











CX-099 


CX20014A 
CX20015A 


CX20139 





CX20155 
CX20183 





Monolithic Tuner IC 


23 











VIF/SIF Amplifier 


36 








PLL Video Synchronous Detection 


45 








CATV and VHF TV Tuner 


5S 








Television Picture Signal Processor IC 
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Monolithic Tuner IC 


Description 

The CX-O099 is a bipolar IC designed for VHF tuner 
of color TV and is composed of focal! oscillator, 
mixer, |F amplifier and constant resistance output 
circuit. 


Features 

e Local oscillator has stable oscillation characteristics 
since it includes self-compensation circuit against 
the variations of temperature and power supply 
voltage. 

« Mixer can provide stable conversion gain and IF 

stage is completely adjustment-free by wide band 

system. 

Constant resistance output circuit can produce 

good standing wave ratio characteristics and has 

the advantages of making it adjustment-free when 

connecting with VIF circuit. 


Structure 
Bipolar silicon monolithic IC 


Absolute Maximum Ratings (Ta=25°C) 
« Supply voltage Vcc ce 


e Mixer input voltage Vi (MIX) 12 

¢ Operating temperature Tope —<-20te. +75 
¢ Storage temperature Tstg —50 to +150 
¢ Allowable power dissipation Pop 17 


Recommended Operating Condition 
¢« Supply voltage Vcc 11 to 13 
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Package Outline 





14 pin DIP 
1 BAMAX 23 
+ 0,4 oO 
O.5MAX) 17,5701 93 | 
\ +1 <t | 
OV sa 
1 4 8 Oo = r 
| oA A ~ : , 
© ° 7 
my 5" tot 0 
1 Bi _ 
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CX-099 
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Block Diagram 


Mixer 
out put 





GND IF-IN |F-OUT Vee 


|F-AMP 


Const.R. Output 











Circuit 9 


GND 











Voc 


Tuning 
Circuit 
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Vec GND GND GND Mixer Capacitance 
Input 
Electrical Characteristics 
[AC Characteristics-1] (Ta=25°C, Vec=12V) 
Item Symbol! Condition Min 
| fir)}=43.5 MHz, Vi=67 dBu 
1 
UIF Power Gain UIF.PG 75Q Open 31.0 
RF Noise Figure RF.NF | firF=200 MHz 8.0 14.5 dB | Fig. 8 
UIF Noise Figure UIF.NF | f43.5 MHz 2.5 3.9 5.0 dB Fig. 9 
aa ee 
Iq. 
Poca ee. pUr Vinil | flosc=276 MHz, Vcc2=10V 370 |mvVrmes.| .° 
Voltage-1 Fig. V7 
Poet ote neat Vini2_| ftosq=101 MHz, Vcc2=0.5V 
Voltage-2 
Local OSC Voltage pane Vcec1+10% Change, 
Drift | f(osq=276 MHz 
— 
Local OSC Drift OSC-S11) f= 90 MHz, Vi=115 dBu 752 Open | 0.40 
| | ~ | firej=200 MHz, Vi=75 dBu sd l 
Conversion Gain-1 C.G1 752. Open, fir=43.5 MHz 21.0 25.0 29.0 dB 
Conversion Gain-2 C.G2 oso MIE. eo BE 22.0 | 26.0 30.0 dB 
75QQ Open, fir=43.5 MHz 
fiiry=41.25—45.75 MHz, | Fj 
IF Band APG 0.1 0.50 0.90 dB Ig. 
i Vi=67 dB 752 Open | 
ala, Mex dm Cae Vi=67 dBu 752 Open 41.0; 440 | 47.5 MHz | Fig. 2 
Frequency 
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Symbol Condition Min. Remark 
ri = td 
Mixer Input Impedance -——_— F=200 MHz, Pi aaa 
Cas 7592 Open 46 
Constant Resistance VSWR f=43.5 MHz, Vi=100 dBu 11 
Output Circuit SWR 75Q. Open 
fo=200 MHz, Vi(fo)=74 dBu, 
ie) 
Signal Level 1% Class |G q* | fy=212 MHz 1kHz 40% AM | 85 90 100 dBu | Fig. 6 
Modulation 
75Q Open 
| | f(P=200 MHz, {s)=204.5 MHz, | | 
Mixer Maximum Output] Vo max * 110 si le, 125 dB 
eae es f()=203.58 MHz I eae 
* 
EO0Cal OSG ecangge at ViOsc) Leak | ffosc.=276 MHz 103 
Mixer Output 











Local OSC Starting 


Stability fs drift flosc).=276 MHz, t=3sec to3min| +1 








Local OSC Frequency 
Temp. Stability 




















fr drift | f(osq—=276 MHz, Ta=252425°C 


* CM, Vomax, VioscjLeak Value shows 75Q open Value. 





Flectrical Characteristics 






































[DC Characteristics-2] (Ta=25°C, Vec=12V)- Test circuit see Fig. 1. 
Item Symbol laut eee OOM J Min. Typ. Max. Unit | Remark 
SW- 1 SW-2 
Circuit Current ID ON OFF 258 30.5 33.0 mA 
Constant Resistance 
Output Circuit Different ON ON/OFF 300 3O5 370 mV Note 1 
Voltage 
Note 1) AVcr=Vcri1}—VcR2) Ver(1).... Vi1 Voltage at SW-2 OFF. 
Vcr(2)....Vi1 Voltage at SW-2 ON. 
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DC Characteristics Test Circuit See Fig. 1 
Item 
Pin No. 6 
Pin No. 7 V 
Pin Pin No. 8 V 
Voltage Pin No.11 4 | V 
| Pin No.12 V 
Pin No.14 7.20 V 
Pin Pin No. 1 (Az) | 23.30 mA 
Current Pin No.9 (As) | 7.20. | mA 











Electrical Characteristics-2 


[DC Characteristics-2] Test Circuit 
SW-2 
5mA V44 


(4-13) (101) 9) 2) -—®) 


CX-— 099 


Fig. 1 


Item Test Point 








Circuit Current 








Pin Input Current 











Constant Resistance 
Output Circuit 
Difference Voltage 
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UIF Voltage Gain, IF Band Characteristics, 


fiFs 


SON Ye 


IF Gain Maximum Frequency Test Circuit 


f firs 


41.25 MHz —_* 45.75 MHz 


IF OUT 


1OOO0P 75 


wy) 


13 : 
Attenuation 










19—19 12 —1!) 
2.2yH 3 CXx- 099 
2.2uH (1) a ae 6)—7 
vy 25 Note 2 
1000P cia 1000P SEGA 
Convers! 
Vec enyers on 







ee 
7 777 


Fig. 2 





APG is defined with larger 
value of Aor B 


rm) f=43,5MHz 


Note 2) Use the transformed pad as the impedance conversion pad unless otherwise specified. 


Conversion Gain 1, 2 Test Circuit 


IF OUT 


2 ae 





Vect ooor ” 2200P - 
“tf | sl 1~OP cm 
Lies 
as Rg=50 
75/50 
ee 
Conversion Gain 1-1 ae ory CS 
Conversion Gain2—2 on RF IN 
Paden Pr 
Open 
Fig. 3 


are 
{OO0P 
a 
Vece 


f=200MHz 
(Conversion Gain-1) 


f= 57,5 MHz 
(Conversion Gain-2) 


Note 3) The constant of the input matching inductance (L1 and L2) and the constant of the inductance 
(L3 and L4) of the oscillator resonance circuit in the conversion gain-1 (f=200 MHz) measuring 
circuit and those in the conversion gain-2 (f=57.5 MHz) measuring circuit are different. 
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Mixer Input Impedance Test Circuit 










0.8yH 51p 


2.2uHS 


f =2Q00MHz 
Rg=50 






Pi=75dBy 
1000P 75.0. Open 


Vector Volt Meter 


Fig. 4 


Constant Resistance Output Circuit VSWR Test Circuit 


Directional Coupler (75N) 


IF OUT ees 75750Q 
0.8uH 120P a Conversion | 
O0 Pad 


A00P 1000P Rg=50 
| (4) (3) (2) (1) O~) (8) (Loss of 6dB) 
22y S| re f=43,5MHz (~) 
Sl RE cS CS 
QQ 
| 1000P at 
Vcc 
an 
Fig. 5 
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Signal Level 1% Closs Modulation Test Circuit 


Closs Modulation 
Tester 
750 fiF=45,75MHz 


f=40-47MHz LA 


age 1O00P 


i Vec2 


(Loss of 6dB) 
75/509 


2 Signal 
Conver sionPad Mixing Pad 
I2V Ail - Rg=50 


fD=2OOMHz\~ 










Rg=50 





fu=2I2MHz 













KHz 40°. 
AM Modulation 
* 
Fig. 6 
Mixer Maximum Output Test Circuit 
757500 A Spectrum 
Conversion Pad analyzer 
0.8uH 420P 
re lo RH2P 51K 
t , 1000P 
L4 iT18 
£ ~Vec2 












Vecl 
ev Rg=502 9p 









(Loss of 9dB) 


20 log Vis —— 


1.7 dB Mixer Maximum output= Beat Level (fs—fc)—-49 qp 
fp Level 





ere), ° ee 
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RF Noise Fig. 1 Test Circuit 


(759) 
IF OUT 75/500 | 
BPF Conversion N.F Meter 
Pad 


f=40—-47MHz 





O.8uH I20P Ry Syne 
1O000P ae 
1OOOP 
2 “3% 
(9 oy Vec2 
CHIP] 
2.2u 
2.2UH (6) & 
se oh ae 
| CHIOP 
Veoc1 = al 
ev T oo 
Rg=50 50/75N a 
Conversion 
Noise RF IN FIN |” Pad | 
Generator 
7 
Fig. 8 


UIF Noise Fig.2 Test Circuit 
















iF OUT 75750R 
Q.8uH 120P it N.F-Meter 
G 
a IF 1000P 

“Trooor oc 

14-13) 12) 1 )}—(10 +9) (8 
2.2pH ; 
CX- 099 













75/50N | Rg=50 
00 Conversion 
0.5uH {OOOP Pad 


Zein | 2200P 4 Noise 
enerator 


Weooor 
Vcc 
vy 





Fig. 9 
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Local OSC Stability Test Circuit 


Directional Coupler 
(759) 








75/50N 
Conversion Pad 






Rg=50N 


(~) #=90MHz 






Resistance Pad 
{Loss of 6dB) 








50775") 
Conversion 





Level Meter 
{(O.01dB Steping Meter) 


Fig. 10 


Local OSC Stability, Injection Voltage 1, 2, IF Local OSC Leakage Voltage Test Circuit 





IF OUT Frequency 
Countor 


75 VV 






0.BuH 120P 






2200P 


Vcc { 
12V a SW Bond SW 


a ci Low a 
oon T 12v Hi b 






Test Items 
Vinj2 
Vinj1 
f V-drift 

| b V osc Leak 
f S-drift 
f T-drift 
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Constant Resistance Output Circuit 


VSWR — Voltage Standing Wave Ratio 


Af — OSC Frequency Drift (kHz) 
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VSWR 





















































f — Frequency (MHz) 


OSC Frequency Voltage Stability 


100 


50 | 


=U 


-100 








Tt T 
| f (Osc 276 MHz 
























































a0 -10 0 +10 +20 
(12V) 


Supply Voltage Alteration Ratio (%) 


SON Yo 


Mixer Input/Output Characteristics 


Vo — Output Open Terminal Voltage (dBy) 














fa =200MHz | 
fip = 45.75 MHz 
































70 +80 90 100 MO 


V, — Input Open Terminal Voltage (dBu) 


OSC Frequency Temperature Stability 


eyes 


Af — OSC Frequency Drift (kHz) 





















































Ta — Ambient Temperature (°C) 
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Mixer Input Impedance Frequency Characteristics 


(4d) soueyoedeg Indu; — A!5 


















































500 

















100 




















50 
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(2) aouejsisay ynduy — Ay 


MHz) 
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f — Frequency 


Injection Voltage Frequency Characteristics 













































































































































































(SuuiAw) abeijoA uoloaluy — 





[Ul a 


500 


10 


MHz) 
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f — Frequency 


























Allowable Power Dissipation 


Derating Curve 


2 
re) 


(M) uonedissig samog — Ty 





160 


20 


! 


80 


40 


Ta — Ambient Temperature (°C) 
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Application Circuit (JAPAN Tuner) 


Conventional! Circuit 


cit 





RF in —*»—H 



























































































































UIF SW UIF in +Bi {FoutT  Vch Vv +B2 
IC Circuit Z 
RF IN — 1k ——»- O +12V 
Cl 
= Power Supply 
ar ee 
Vch ( High ch +12V Vp / for VHF +12V 
Low ch OV iS UHF OFF or OV 
Vy 2 to 27V 
Parts List 
Capac- Characteristi : | Characteristi Re- | 
: hi Value Senne eabae Value siciaiteaigal | Value jj Coil Wire | Bobbin 
itor Temperature | itor Temperature |/sistor 
es 

» [F] és, a4 [F] ee | - [2] : [mm] [mm] 

. In | 4.70. 2.2k 05 | 2.6 

C2 | 4145p CH || co. | 40n SL R2 |5.1k | 2 05 | 3.0 

C3 5p SH C10 39p SL R3 10k LS 0.45 3.0 

C4 18p SH C11 24p SL R4 620 L4 0.45 3.0 ie a) 

C5 | 3p AH c12 | 82p SL i |) 97 || ace 

core 
C6 82p TA C13 4.7n SL | | 
oh 1 
i 4.7n >i C14 | 680p Sk | 



































Note) L5 is 0.6t00.8uH 


= 3a 


CX-099 


Application Circuit (USA Tuner) 




















RF iN > 
Ci 
O +12V 
ower Supply 
|F OUT 
re) ‘o) 
VehVv VB 
Vch / High ch +12V VB For VHF 4+12V 
Low ch OV For UHF OFF or OV 
Vy 2 to 27V 
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Parts List 
| Gunde. Characteristics Characteristics 2 
Value Value || Coll Wire |Bobbin 
Temperature Temperature| tance 
! T 
[F] | [2] [mm] | [mm9¢] 
C8 uy. SL R1 L1 
4.7n | 3.6k | 0.5 2.6 
I + 
C9 10n SL R2 2.2k IL [Zz | 85 a0 
C10 56p SL | R3 10k L3 0.45 3.0 
7 
33p SL I R4 620 L4 | 0.45 3.0 








R5 33 





drum 
core 





3.5 

































































4.7n 
Zo aon) ae 


Note) L5 is 0.8t01.1 WH 
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CX20014A/20015A 


VIF/SIF Amplifier 





Description 

The CX20014A/CX20015A are bipolar monolithic 
integrated circuits for the color TV set, with perform 
the functions of VIF, SIF, and AFT. The CX20014A/ 
CX20015A tnciude VIF ampiifier, limiter amplifier for 
sound carrier detection, inter-carrier syncronous 
detector, ANC, RF AGC amplifier, AFT, AFT defeat 
input, AFT control signal output, SIF limiter amplifier, 
and muting circuit for detected sound output. 

The CX20014A is designed for 9.0V operation, 
and the CX20015A is for 12.0OV, respectively. 


Features 

* It is possible to employ the CX20014A/CX20015A 
for all the color TV sets (NTSC, PAL, SECAM). 

* The CX20014A/CX20015A offer the VIF output 
suitable to the multiplex sound system. 


Absolute Maximum Ratings (Ta = 25°C) 


¢ Supply voltage Vcc 15 

¢ VIF input voltage W12 S 

* SIF input voltage V17-18 3 

* Sound input voltage Vio 3 

* Operating temperature Tope’ *=20-40:=-75 
* Storage temperature Tstg’- =55. 40-150 
e Allowable power dissipation Pp 1.15 


Recommended Operating Conditions 


« Supply voltage Wec S./ to 323 


Vcc Vie to 123 


oi BG 








Package Outline Unit: mm 


28 pin DIP 






































+04 
_ 36.6 -91- es 
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| roe 
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1 


5-6 


TRARRRA mM ABA \ 
Fz! { 3 
/ Wu a | 
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OiP-28P-02 











Vp-p Between terminal 1 and 2 
Vp-p Between terminal 17 and 18 
Vp-p Terminal 12 
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Electrical Characteristics Test Circuit 


The Circuit pulls in DC voltage for RF/IF AGC Amp 
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Note) 
measure Characteristics ‘““RF/IF AGC Amp Voltage Gain”. 
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i990 80 


El4 
10.5V 
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INg 
606 
i : 


4.1V 
tr E12 


OV To 5V 
E13 








Voltage source “E17” is adjusted to get at 3 volts of Test point “L”, and is fixed when to 





IN3 


0.047. 
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Pin Description 









































Symbol! Description 
VE teu input ae: of VIF signal. To use Capacitor coupling in case of 
putting signal. 
In inal of VIF sis : l 
Vie dopui opus Fomine O F signal. To use Capacitor coupling in case of 
putting signal. 
GND1 GND terminal of VIF block 
AGC Voltage appears in terminal “28” by supplied Voltage source with 
BE AGC SET terminal “4” and VIF Input Level, and is decreased, when VIF Input 


Level becomes more than Input Level of supplied a set Voltage source | 
with terminal “4 





tad 















when VIF 








DC voltage. appears in this terminal, Input Frequency 

becomes less than a certain value. 

AFT UP output/ More over, AFT defeat voltage appears in terminal “7” of AFT output, 
defeat input when you supply this terminal with voltage source. It is a set voltage 

source with “AFT Defeat Drive Voltage” referred “ELECTRICAL 


CHARACTERISTICS” 




















AFT DOWN DC voltage appears in this terminal, when VIF Picture Signal becomes 
output more than a certain value. 








AFT output DC voltage appears by a change of VIF Picture Signal Frequency. 











AFT Trans To connect a transformer tuned in VIF Picture Signal. 


AFT Trans To connect a transformer tuned in VIF Picture Signal. 











It is possible to control Gain of Volume Control Amp., when you supply 









































Vol. Cont. 
this terminal with voltage source. 
AF output Output terminal of Volume Control Amp. 
AF input Input terminal of Volume Control Amp. 
MPX output | Output terminal of SIF Detector 
+ + = a 
SIF Discri Trans To connect a transformer used SIF FM Detector. 
| A muting terminal for detected SIF Sound output and Volume Control 
SIF mute Amp. output. A voltage source supplies this terminal, and is a set | 
voltage Level. | 
+ 1 
GND2 GND terminal of SIF block 








To put SIF signal in this terminal, to use capacitor coupling in case you 
SIF input put a signal. 
Terminal “18” is DC feed back terminal, is AC grounding. 








To put SIF signal in this terminal, to use capacitor coupling in case you 
SIF input put signal. 
Terminal “18” is DC feed back terminal, is AC grounding. 




















Vec2 Power Supply terminal of SIF block, applied +9 Volts usually. 
VIDEO output Output terminal of VIF detector for picture. 
Vcct Power Supply terminal of VIF block, applied +9 Volts usually. 


—_t 











VIDEO Det. Trans To connect a transformer tuned in VIF Picture Signal. 
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No. Symbol | Description 
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7 23 ___ VIDEO Det. Trans To connect a transformer tuned in VIF Picture Signal. 
24 VIF output Output terminal of amplified VIF Signal. 
25 VIF output Output terminal of amplified VIF Signal. 7 
26 | IF AGC filter To connect a filter for IF AGC 
27. | IF AGC filter To connect a filter for IF AGC - 
26 7 RF AGC output 








AGC voltage appears for tuner by a change of VIF input signal level. 
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PLL Video Synchronous Detection 


Description Package Outline Unit: mm 
The CX20139 is a PLL video synchronous 14 pin DIP 
detection bipolar IC to be used in combination BR OWRN 





with the CX20014A/20015A. lt is provided with ; 17,5 701 |O.5MAx 
PLL, synchronous detection, AGC, ANC/WNL, | 
and internally stabilized power supply false 
synchronous detection/synchronous detection : 5° to 10° 
switching circuits. . 








8 | 





Features 

« Due to the PLL synchronous detection, video 
detection output with least distortion can be 
obtained. 

elt has a function to select synchronous 
detection and false detection. 


Structure 


Bipolar silicon monolithic IC DIP-14P-04 





Absolute Maximum Ratings (Ta=25°C) 





e Supply voltage Vcc 7 | V 
e Input voltage V1-2 4 Vp-p 

(Pins 1 and 2 inputs) 
« Applied voltage of pin 5 V5 9 V 
e Operating temperature Top =20-107475 C 
- Storage temperature Tstg —55 to +150 i 
¢ Allowable power dissipation Pp 1.04 Ww ; 
Recommended Operating Condition 
« Supply voltage Vec 9 +0.3 V 
Block Diagram AMP 

FILTER2 FILTERI OUT VC02 VCO1 REG Vcc 
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Pin Description 
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*1 Pin | 
Equivalent circuit VERGE | NORE Description | 
or dance 
current 
510 510 , 
WW IF signal input pin. 
io 1kQ | | 7 
7 or 510 3.4V 3pF It is coupled with a capacitor 
4p 4p 32k when signal is input. 
2k 
1.1k 
GND pin — | — | GND pin 
AGC filter pin. 
Connect a capacitor between 
800 this pin and GND. 
OV 1.6kQ | VCO control sensitivity: 1.7V 
with one condition in the 
a Electrical characteristics meas- 
| | uring circuit diagram. 
is False synchronous detection 
signal input pin. 
It is directly connected to pin 
1 4M 
= 20 of CX20014A/15A. Reco- 
mmended apply voltage: 3 to 
5V 
Vcc | 
Vec ; 
A The synchronous detection 
82k and false detection can be 
6 SW ot | 8.8V | 82k0N | switched forcibly. 
6 pin Normally connect a capacitor 
a ¢ between this pin and GND. 
| : Vec [ | | 
Vee Vee | 
i 20k 
7 DET OUT ae 54 5.4V 10Q | Video detection output pin 
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*1 Pin 
voltage | Impe- 

or dance 
current 






Equivalent circuit Description 


















Power supply pin — Power supply pin 























Vcc 
Connect a capacitor between 
9 REG Sav: 36g. | ee 
¥v Filter pin for internal power 
oe 24k supply 
| x 
17 
Veco 
10 VCO1 2 2k on 
| Parallel resonance circuit 
Race Sie 11 pi 4.8V | 2.2k0 
TOPs oe connection pin for VCO. 
11 VCO2 








Vec 


| 
12 |AMP OUT 2.7Vv | 800 eee output pin for 
12 pin : 
8.5k 
Vec 
13 FILTER1 ‘i 7 
! ; ‘ ‘ 
1k FEY | Bikes |eeP filter connection pin for 
1k PLL 
14 FILTER2 | 


13, 14 pin 



























*1: See the DC Characteristics Test Circuit 
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Description of Operation 
(Block Diagram and Electrical Characteristics Test Circuit) 

An IF signal is input to pins 1 and 2. Then, the VCO free run frequency and the input IF signal are 
phase compared, and the VCO is locked to the VIF signal by the PLL loop. The locked VCO output 
and the input signal are synchronously detected and the video detection signal is output from pin 
7. An AGC circuit is added to the synchronous detection circuit. When abnormal IF frequency or 
level fluctuation occur and the loop lock of the PLL becomes free, “BEAT Det” is detected. Switch 
the “SW" to the “EXT IN” side and thus false synchronous detection signal is output from pin 7. 
When the PLL loop is reversed, the "SW" is switched and it becomes into synchronous detection 
output circuit. The “ANC” cancels the black side noise of the video signal and the “WNL” 
suppresses the white side noise and mitigates blurring of the TV image due to transitional noise ~ 
mixing into it. In addition to above, as shown in the application circuit example, connect a 
resistance between pin 6 and GND, it becomes possible to be switched forcibly to the false 
synchronous detection. 


Electrical Characteristics Test Circuit 







4,7 (BP) 





33 
8.21 


2200P 


~]2200P 5 10u 
To dtd 
8 





al 
— 
o 
<0 


2200P 
IN4 : (A) DETECTOR OUT 
200 
tr Adjustment 
2200P Adjust the trimmer capacitor, which is externally 


a , 
IN2 Ou installed to pins 10 and 11, so that the VCO 


free run frequency becomes as follows: 


sia eed {s8 57.75 MHz 
:-4 Bulun 


1-417-065-21 T ay 


$2-B: 58.75 MHz 
S3-C: 59.75 MHz 





— 50 — 
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DC Characteristics Test Circuit 





VCO Control Voltage Characteristics 








Test condition 
Vary the input signal frequency under the same conditions as those of 
item 2 of the Electrical Characteristics (Det AC level). 




















Pin 12-voltage (V) 















rE 























| | | 
a3 aa st 0 ] 2 


Input-frequency (MHz) fo = 58.75 MHz 
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Application Circuit 
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Pu 8.2u 
33 htt 3, s a - ) 0 9v 
2200P 
ae 
(413 MOHD @ a mh 
L1,L2: TOKO MC-117-45-T CX20139 
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L3: TOKO MC-134-11->T 
C1) (2) . 7 iSy 
é 
330 
100K Detection output 
{50 0.47 | Synchronous C3 4.5MHz 
1SOv detection geuy 1K pay 
BPF 


synchronous 
0.047 u 


2.2K 
RF AGC output 
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0.68 
LADODOOPOOMVOOEP 
: Y 
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CATV and VHF TV Tuner 


Description Package Outline Unit: mm 

The CX20155 is a silicon monolithic bipolar IC which ; 
has been developed for CATV and VHF television tuner, and 
is composed of local oscillator, mixer, IF amplifier, UIF 
amplifier, VHF/UIF change-over switch, and constant 
inpedance output circuit. 

The local oscillator is composed of the differential type 
and operates stably against change in temperature and 
power supply voltage. 

The mixer can obtain a flat conversion gain in a wide 
band, and IF stage possesses a wide band characteristics, 
and is unnecessary to perform adjustment. 







14 pin DIP es 
5O 








The constant impedance output circuit can obtain 
excellent V.SWR and has the advantage of enabling easy 
connection to the next stage operating frequency Band is 
55 to 440 MHz. 


Function 

* Local oscillator, mixer, IF amplifier and UIF amplifier 

e VHF/UIF change-over switch and constant impedance 
IF output amplifier 





CP SPH 04 


Structure 
Bipolar silicon monolithic IC 





Absolute Maximum Ratings (Ta=25°C) 


e Supply voltage Veo. Vec2 7 V 
¢ Operating temperature Topr —20 to +75 °C 
e Storage temperature Tstg —55 to +150 °C ~ 
e Allowable power dissipation Pp 0.8 W 


Recommended Operating Condition 
e Supply voltage 4.75 to 5.3 V 
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Block Diagram and Pin Configuration (Top View) 


vec?’ Vecl OSC3 OSC2 OSC1 GND2 TP 


O-O-B-O 9-9 
—— 


OSC 





IF OUT GND1 RFINI RFIN2 ~ UIF MIX OUT1 MIX OUT2 


Pin Description 
















































No. | Symbol Description DC voltage (V) 
IF OUT IF signal Output 

2 GND1 IF System Ground 

3 RF Input 1 

4 | RE IN2 RF Input 2 | 2.0 

- UIE IN/SW When Tuner Becciver Su is off | | OFF 0.0 

When UHF Receiver SW is on and UIF input signal ON 5.0 

6 MIX OUT1 Mixer IF output 1 4.0 

if MIX OUT2 Mixer IF output 2 4.0 

8 TP Test Point 

9 GND2 Oscillator, Mixer, RF system ground 

10 OSC1 External Oscillator Tank circuit output 1 

11 OSC2 External Oscillator Tank circuit output 2 


12 OSC3 External Oscillator Tank circuit output 3 
he Oscillator, Mixer, RF system power supply 
14 Vec2 | IF Amp, UIF Amp system power supply 


Note) Since terminal number 12 is open collector, it connects the RF system power supply through the choke coll. 
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Electrical Characteristics 


AC characteristics (Ta=25°C, Vcc1, Vec2=5V) 
See Test circuit Fig. 1to4 
















































| Measuring Item Symbol Condition Min. | Typ. Max. Unit 
IF Power gain PG PG fulr-=43.5MHz Fig. 1 30 | 34 37 dB 
RF Conversion gain CG1 CG1 fRE=55MHz Fig. 2 23 28 32 dB 
RF Conversion gain CG2 CG2 |  frr-=200MHz Fig. 2 22 27 31 dB 
RF Conversion gain CG3 CG3 fpr=440MHz Figuc 20 : 24 28 dB 
UIF Noise Figure 1 NF1 NF1 fuir-=43.5MHz Fig, 1 590) 6.5 dB 
RF Noise Figure 2 NF2 NF2 frr=200MHz Fig. Zz 11.5 14.0 dB 
RF Noise Figure 3 NF3 NFS far=440MHz fo3 | i 1a5 
Local Oscillator starting power Sikes | Ve: varigae30¥ Fign 3d 7 
supply voltage 























DC characteristics (Ta=25°C, Vcc1, Vcc2=5V) 
See Test circuit Fig. 5. 


aa rer 


easuring Item 


| 





DC supply current 1 








DC supply current 2 


Terminal DC voltage 
See Test circuit Fig. 5. 


mr es 


Measuring 
Item 















| Condition Typ, Unit Condition 












SW OFF | 2:5 
| SW OFF 2.0 
SW OFF 2:0 | 
SW OFF 
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Standard Circuit Design Data 


Measuring Item 





UIF Power gain deviation 






fs=41.25 
fp=45.75MHz 


SON Yo 


(Ta=25°C, Vec1, Vcc2=5V) 


See Test circuit Fig. 4 to10 












UIF Input impedance 
Cuip 


f=45.75MHz 
Input level —30dBm 








np 


Cip 


RF Input impedance 


IF Output voltage standing wave Ratio VSWR 


f 


f=450MHz 
Input level —30dBm 


f=43.5MHz 
Input level —30dBm 





1% Cross Modulation distortion 1 (UIF) CM1 


ae ei 





fDes=45.75 MHz 
fUndes= foes 2MHz 











foes=55 MHz 














(Fig. 10) 











(Fig. 7)| 84 dBu 
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1% Cross Modulation distortion 2 (RF) CM2 fUndes= fdes2t 12 MHz, (Fig. 6)} 88 
1kHz 40% AM 
' fpes=2 H 
1% Cross Modulation distortion 3 a CM3 hee eed, (Fig. 6) | 94 
naes~— est 
— ei ss 
1% Cross Modulation distortion 4 (RF) | CM4 Nae a, (Fig. 6) 
naes~— est 4 
IF maximum output power Vom | eer AME: Ip eI (Fig. 7) 
ctrl ax | : 
fo=55.17MHz 1) 
Local oscillator power leakage at | wakes fosc=100 te480MH2z (Fi : 8) 
RF output 9g: 
Local osillator power leakage at Ssea fosc=100 to 80MH2 (Fig. 8) 
If output | a 
Local oscillator frequency Stability fstb fosc=100 to480MHz Vcc2t5% (Fig. 4) 





Local oscillator frequency starting drift 


Note 1) Input level 
fp: —41 dBm, fs: —42.7 dBm, fc: —53 dBm 
firp level — firp- firs Beat level 2 40 dB 
2) From 3s to 3 min after switching on. 

















see 


fosc=100 t0480MHz 















2) (Fig. 4) 
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Electrical Characteristics Test Circuits 


AC test circuits 
UIF power gain, Noise figure 











UIF iN 


Fig. 1 


RF conversion gain, Noise figure (f=440 MHz) 











Vcc 1,2 


+5V 


, 











Fig. 3 


RF conversion gain, Noise figure (f=55,200 MHz) 


Ve 








Parts List 
Parts No. 
frequency 
(MHz) 
aoc 3.20|3. ? o 
; : 3.2¢ 


% Cyto C4, Ly to Lg See Parts List 





Fig. 2 


Local oscillator starting supply voltage, Stability, Starting 
drift 








vec 1,2 





O-5V 





Fig. 4 
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DC test circuit 


Cross modulation (f=55,200, 440 MHz) 


Consumption current measuring circuit 











Note) When UIF receiver sw is on. 


Fig. 5 


Parts number 











1% UIF cross modulation, UIF power gain deviation, 
UIF input impedance 
IF maximum output voltage measuring circuit 























% C1 toCyg, L See Parts List 
UIFIN 





Fig. 6 
Tuip Cuip 


RF, IF local oscillator power leakage 








n 3.20 
4.57 

















APG 


Gain deviation 


Power Gain (dB) 





41.25 45.75 (MHz) 


RFin«i RF in2 
frequency 


Fig. 7 Fig. 8 
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Mixer (RF) input impedance. IF output VSWR 


220+. 2enh 








RFIN 


Fig. 10 


Tip Cip 


Fig. 9 
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Description of Operation'(See Application Circuit) 


Number (3) and G4) are Pins for power supply. As pin @2) , is an open collector, insert choke coil and resister (100 
to 200 ohm) in series and connect to power supply. 


(a) Oscillator circuit 
Tank circuit consist of pin and (@2) to connect.through the capacitor. 
The oscillating frequency selects each band by change-over of coil and, in addition, varies the voltage of the 


variable capacitor diode and by varying the resonance of the tank circuit, enables the variation of oscillating 
frequencies. 


(b) Input circuit 
Feed RF signal of input into pins (3) and (@) . The range of the frequencies of the input signal is 55 to 440 MHz, 
and the level is approximately —50dBm. There are two systems in which either one of pins (3) or (4) is used, and 
the balance input in which the simultaneous use of pins (3) and (4) is performed. 


(c) Mixer circuit 
The RF signal in which pins (3) and (4) have been fed is converted to IF signal by the mixer, and the IF signal 
take up to (6) and @). 


(d) IF circuit 
The IF signal is amplified and can be take from pin Q). 
The output impedance is 759. The output 1 dB compression level is +8dBm. 


(e) UIF circuit 
The signal (UIF signal) which has been converted to IF from the UHF system is fed to pin (5) and amplified, and is 


taken from pin (1). By applying UIF signal and DC voltage of 5V simultaneously to pin (8) , during receiving of 
UHF, it operates as an IF amplifier. 


(f} Figure 13, 14 shows following conditions. 
Frequency characteristics of RF input impedance and frequency characteristics of UIF input impedance. 


— 
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Application Circuit 
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i> wen py a sd Line diameter | Coil diameter | Number of turns 
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ww juz | ome || 
ee re 







0) In 
ae = mae Zeid ; D6, D7 . 1733 
a] —OSEHBOO z 
J ) esos 
CYAKSKAXEK EX) 


10P 
2 10K 
D1 
In L4 | so 
6 a, 1F 


: | | | Ge, 
RF IN A id 
b2 xK=—2200+250PPM/°C 


Bo 2.2n 
O © 


- 
Vecl,2 Vvoricap Ve VH VM 
(+5vV) r 
Fig. 11 








Pattern Layout (Component Side) 


UIF ins 
10K: 





BND 


a EC 1,2 





V varicap 


Fig. 12 
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Input Impedance (2) 


RF input impedance frequency characteristics 





e-——e ‘ip 
A—A Cip 























input Impedance (QQ) 














input Capacitance (PF) 


























10 






































100 1000 


frequency (MHz) 


Fig. 13 


UIF input impedance frequency characteristics 


eo-—e8 ‘uip 
A—A 














1 
ruin = 0 (F 


1 
Cuip Im 3 } 


Cuip 


Input Capacitance (PF) 
































100 


frequency (MHz) 


Fig. 14 
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Television Picture Signal Processor IC 





Description 


The CX20183 is one-chip IC dedicated for use 
in a small portable television set, in which VIF and 


SIF circuits are integrated. It 


with a battery power source to realize low current 


consumption. 


Features 
® Operating supply voltage 
e Current consumption 


e VIF detector AFT incorporated 


e SIF quadrature detection system 


e Built-in SIF electronic volume 


e Built-in synchronous separation circuit 


Functions 


Picture IF amplification, picture detection, IF AGC, 
RF AGC, AFT iF amplification, limiter, FM detection, 


synchronous separation, ATT 


Structure 
Bipolar silicon monolithic IC 


Absolute Maximum Ratings (Ta = 25°C) 


e Supply voltage 1 

e Supply voltage 2 

e Operating temperature 
e Storage temperature 


e Allowable power dissipation PD 


Declining Curve of Allowable Power Dissipation 


PD — Dissipation(mW) 








Package Outline 














24 pin MFP 
is designed for use ee Ct) es 
| 24 —— 
Bll | 
[ag 
3to6V | S |e 
16 mA 6) él 
|| | 
||| | HTT | | 
U UU es 
1 12 
| 0.45282 4.2.7 4025 
Vcc (Pin 5) 7.5 V 
Vcc (Pin 9) 75 V - 
Topr —20to +75 2C 
Tstg —40 to +125 a 
500 mw 















































50 75 100 125 


— Temperature (°C) 


aeO3 == 


Unit: mm 





cA MAX 


0.9 * 92 





+ 











0.4.5 £9.07 
| 


MFP-24P-032 
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AUDIO OUTPUT 


ELECTRONIC VR 


FM DETECTOR iN 


LIMITER OUTPUT 


AFT OUTPUT 


VIDEO OUTPUT 


LLO COIL 


LLO COIL 


AFT COIL 


SYNC. SEP. INPUT 


SYNC. OUTPUT 


iF AGC ADJUST 


s 


Block Diagram and Pin Configuration 


M (VR) 


DET 





VIDEO AMP 


a 7 a 





LIMITER 
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SIF GNO 


OC F/B 


SIF INPUT 


SIF Vee 


VIF GND 


IF INPUT 


IF INPUT 


VIF Vee 


RF AGC DELAY 


RF AGC OUTPUT 


AGC FILTER I 


AGC FILTER I 
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Electrical Characteristics 


VIF Characteristics 


Video detection 
output 


Input sensitivity 


Item 


Maximum allowable 
input 


Video frequency 
characteristics 


Differential gain 





Differential phase 





__ SONY. 


See the AC test circuit for test points. 

















Video S/N 


Video distortion 
factor 


2 
3 
4 
5 
6 
7 
e 
9 


10 inter-modulation 






1 Carrier leak 


RF AGC gain 


IF AGC maximum 
voltage 


IF AGC minimum 
voltage 


IF AGC gain 


AFT detection 
sensitivity 





2 AFT mute voltage 





















1 Lfc 
15 


















































Conditions and method Unit 
V 18 oa! Output amplitude O90) A Vp- 
° 90 dBu p p p-p 
oe SG1 Input level for the output 
vine V9 Variable | amplitude 3 dB lower than Vo. 90 | 55 | Bu 
; SG1 Input level for the output 
Vimax 18 Variable | amplitude 3 dB higher than Vo. ed (ieee dBy 
BW 18 S$G2 See Note 1 6 7 MHz 
5G3 
DG 18 90 dBu | LLD coil is adjusted at 58.4 MHz, a 
the resultant value is measured 
SG3 with an NTSC vectorscope. 
DP 18 90 dBu 3. («8 deg 
SG4 S/N = 20 log (Vop-p/VN rms); 
S/N 18 90 dBu where VN is output amplitude 50 56 
SG1 Measured with a distortion 
IM = 20 log 
IM 18 SGS (920 kHz beat/3.58 MHz output) ee 0 ae 
f 18 2G! 58.75 MHz component dB 
90 dBu P eB 
SG1 
18 90 dBu See Note 2 . 50 
3 SG4 DC voltage for 4.2 V at 
90 dBu Pin 4 
3 66 4B DC voltage for 2 V at Pin 4 
3 


GARF 











See Note 3 


Output voltage for grounding 
of Pin 24 


Output voltage for 4.5 V at 
Pin 24 





See Note 4 














V. 





O A 
21 AFT center voltage VAC pa fo 
AFT maximum SG6 ; 
22 voltage VAH 90 dBu High level output voltage 


See Note 5 





DC output voltage for O V 
at Pin 21 


DC output voltage for O V 
at Pin 2 


ee ois eo 


4.3 

















07/ o9| v 
50| 80 | dB 
50, 65 WN! 

225,25] Vv 
44| 45] v 
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No. Item Bh iy Conditions and method Min.| Typ.| Max.| Unit 
AFT minimum SG6 
23 voltage VAL 17 90 dBu Low level output voltage 0 O | 0.1 V 
coe 
Frequency difference appears 
: SC6 for 2.25 V at Pin 17 when 
24 AFT drift Afd 17 90 dB ambient temperature varies 100} 200} 300, KHz 
| between — 20°C and 75°C 
Afd = f (— 20°C) —f (75°C) 
25 Input resistance Rin 6,7 See Note 6 18) 2.6} 34.) kG 
26 Input capacitance Cin 6,7 See Note 6 0:5.) Vel | Te7 pF 





SIF Characteristics 

































































































































tem Conditions and method 
So iteian dds tee | Incoming current for 4.5 V | 
1 | Circuit current | ISIF 9 at Pin 9 20/28 !] 3.6 | mA 
—t : ee ee eS 
Detection output ’ | SG7 
2h vetnee. VOAF 13 90 dB, | Output amplitude 220 270 | 320) mvrms 
{pr 
a | | | Lowered input level to cause 
3 Input limiting Vimin 13° | SG7 the output 3 dB lower than 35 | 
sensitivity Variable vo AF 
as + 4 
| | | eer Voar (mVrms) 
_. AM suppression ; SG8 = 0g | 
4 ratio ANS 13 | 90 dBu | VAH (mVrms) 40 60 | 
| ; where VAM is output amplitude 
+ CaS 6 7 + 
5 | Band width BW\s) 13’ | 9°02 See Note 7 100 130 KHz 
| | 90 DBu 
- - — . 
| VR1 | | The ratio of output amplitude and 
| Bnwoneualun '  sc7 VoAF when voltage at Pin 14 is 
Ct are ccnes. VR2 13" | od ap varied at 4V 2.25 +1V 
| MVR = 20 log (output amplitude/ 
L | VR3 — VOAF 
7 | Total harmonic THD 13’ SG10 | Measured with a distortion 
distortion factor | 90 dBu | gauge 
|__| — 
| Increase/decrease = VOHAF SG7 ueeasnsdasonewier ay) 
8 | voltage, detector “| 13 90 dB fie alae UE 
output voltage VOLAE ol ai 
Noise level Output amplitude 




















oe fe 
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Other Characteristics 


























































































Symbol | ch Conditions and method 
at 
Synchronous SGI 
1 separation | Vosync 23 go dB, | Output amplitude Ce es a 
| output | | | coat 
- + aa | | | 
| Synchronous - | | | | | 
2 | separation | Visyne | 22 Voltage at Pin 22 when0.1mMA | 33) 35 | 
| voltage | | is sent from this pin | 
i a i 
; | | §G1 | Confirm that an output appears 
3 | Operating voltage | VminVIF | 18 90 dBu | when 3 V is applied to Pin 5 3 | 
; + “ ae - 
| | ; SG7 | Confirm that an output appears 
Operating voltoge | Milinete i | 9OdBu | when 3 V is applied to Pin 9 E38 


Note 1) Video frequency characteristics “BW” 
Apply voltage at Pin 2 to adjust the output amplitude to 0.1 Vp-p for f1 — fz = 1 MHz. BW is 
specified as f: — f2 which appears when the output amplitude is 3 dB lower than 0.1 Vp-p. 


2) Output impedance ‘‘Ro” 
Adjust the modulation factor of SG1 to set the video output to 0.2 Vp-p. Then measure the 
value of R which gives the output amplitude as 150 mVp-p with the circuit shown below. 


Output impedance is calculated as follows: 
_ 
+ 


Ro =R/3 


3) RF AGC gain ‘“‘GARF”’ 
Measure the !/O ratio which causes 0.6 Vp-p output at Pin 3 in the circuit below. 


1OOKHzZ 
osc 





i 





ey A ee 
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4) IF AGC gain “GAIF” 
Measure the !/O ratio which causes 0.6 Vp-p output at Pin 1 in the circuit below. 





5) AFT detection sensitivity “wu” 
This is expressed as 
yw = 1500 (mV)/fB(kHz) — fA(kHz) 
where fA and fB are frequencies at points A 
and B, respectively. 





6) Input resistance and input capacitance, “Rin” 
and “Cin” 
These values are measured using an LCR 
meter in the circuit below with 58.75 MHz 
and OSC level at 0.1 vp-p. 





BGO 








CX20183 SON Y, 











7) Band width ““BW(s)” 

An output amplitude obtained when a signal with fo of 4.5 MHz, fm of 400 Hz and fdev of +7.5 
kHz was applied to SIF IN is specified as VO(DET). 

Then fo is lowered to obtain the frequency which gives an output amplitude again 3 dB lower than 
VO(DET), which is defined as fOL. Conversely, fo is increased to obtain a frequency which gives an 
output amplitude again 3 dB lower than Vo(DET), which is defined as fOH. Band width is then given in 
the following equation: 

BW(s) = fOH—foOL 


Notes on AC Characteristics Measurement 


1. Supply voltage is usually set to 4.5 V (Pin 5 and 9), unless otherwise specified in the column for condi- 
tions. The IC is measured at its socket. 


2. VIF input amplitude (Vin) is given as the amplitude of VIF IN shown in the circuit below. Vin is obtained 
by measuring DC voltage V2 at Pin 2 with an input of SG1 90 dBy in the circuit. 


| 


0.01 uF 
500 
VIF 
IN 
3. Input signals are as follows: 
SG1 fo = 58.75 MHz fm =20kHz 77.8%AM 
$G2 fi = 58.75 MHz Vi=90dBu CW sails cae 
fo=53+5 MHz Vi=70dBu CW g 


SG3 fo = 58.75 MHz LINEARITY 10 step signal 
87.5% video modulation AM 
SG4 fo = 58.75 MHz CW 
SG5 fo = 58.75 MHz 1255.17 MHz f2=54.25 MHz Vo=90dBe V1=V2= 80 dBu 
(mixed signal) 
SG6 fo = 58.75 MHz +5 MHz CW (sweep) 
SG7 fo =45 MHz FM 25 kHzdev- fm = 400 Hz 
SG8 fo=4.5 MHz AM30% _ fm = 400 Hz 
SG9 fo = 4.5 MHz +200 kHz FM7.5 kHz dev fm = 400 Hz 
SG10 fo=4.5 MHz FM7.5 kHz dev fm = 400 Hz 


— 69 — 
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4. Adjusting LLD coil 
1) Input SG6 with Vi = 90 dBw to VIF IN. 
2) Set the AFT coil inductance with some displacement from 58.75 MHz. 
3) Apply external voltage at Pin 2 and confirm a tank response at Pin 18, as shown below. 
4) Turn the LLD coil to adjust the peak on 58.75 MHz. 


58.75MHz 
V18 _______— DC level at 


no signal state 
0.6Vp-p 


5. AFT coil 
1) Input SG6 with Vi = 90 dBy to VIF IN. 
2) Turn the AFT coil to so that the output of Pin 17 appears as below. 


38 .75MHz 


2.25V 


Pe; | ae 

















SONY: 


CX20183 











NL Nt 2] pue | JO¥ (MAANG LO ‘9D ‘AD OG ‘SuIN} y) (EEQO) S09 y G S,OYO] ASF (2}0N 
1 t 


(ean ei 














¥ 





Os 





div 


’ d02S 


WN 1801 OV 


ee fi eee 





2) Tuning System 

























































































Type Function | Page 
CX-7925B/-1 Frequency Synthesizer PLL ; 75 
CX-7961A/-1 Frequency Sy aihesie: PLL | 86 
CX23055/-1 Frequency Synthesizer PLL 97 
CXK1001P 640-bit (40 word X16 bit) Non-volatile Memory 108 
CXK1002P 560-bit (40 word X 14 bit) Nonweliale Meee 118 
CXK1003P 320-bit (20 word X16 bit) Non-volatile Memory 128 
CXK1004L 512-bit (32 word X16 bit) Non-volatile Memory 138 
CXK1005P 512-bit (32 word X16 bit) Non-volatile Memory 144 
CXK1006L 1024-bit (64 word X16 bit) Non-volatile Memory (P) 155 
CXK1007P 1024-bit (64 word x16 bit) Non-volatile Memory | 161 
CXK1008L 2048-bit (128 word X 16 bit) Nigaoinals Memory (P) 172 
CXK1009P 2048-bit (128 word x 16 bit) Navwehitile Memory 178 





(P): Preliminary 





CX-7925B/7925B-1 


Frequency Synthesizer PLL 





Description 
CX-7925B is a PLL IC for the digital selection of 
AM, FM and TV Broadcasting as well as other radio 
waves, developed using the high-speed N-channel 
silicon gate MOS technology. 


Features 

@ The maximum operating frequency is warranted 

as follows 

CX-7925B Up to 300MHz 

CX-7925B-1 Up to 350MHz 
They can be used up to 1GHz when used com- 
bined with an ECL prescaler (general-purpose). 

® Programmable divider makes it possible to divide a 
program frequency up to 1/262,151. 

@® Programmable reference divider realizes selection 
of a given reference frequency (e.g. 244Hz—2MHz 
can be selected when a 4MHz crystal oscillator is 
used). 

@ High C/N ratio with the high-speed phase com- 
parator. 

@ Operation control using three terminals in serial 
mode, 

@ Independent 3 terminals (AM1, FM1 and TV1) 
are provided for a high frequency signal input 
depending on its frequency band. 

® Multi-purpose output terminals are provided 
(AO, BO). 

@ Low power consumption (120m W Typ. ). 


Structure 
N-channel silicon gate MOS 


Absolute Maximum Ratings (Ta = 25°C, Vsg = OV) 


ie) 


e@ Supply voltage Vpp —0.5 to +7 V 
® Pin input voltage Vin -1 to +7 V 
® Operating temperature Topr -20 to +75 . 

C 


® Storage temperature Tstg -55 to +150 


Recommended Operating Conditions 


Item Pin, remark 





Package Outline 


Unit: mm 








14 pin DIP 


1 8.9MAX 


+ 0,4 . 
17,5 ~ 0.1 (0.5MAX. | 





Q 
£04 
~905 
‘in vee 


O.5MAX| 
1] 


04 4 





DIP-14P-04 





Supply voltage 


High level input voltage 


VpD 4.5 to 5.5 
VIH __ 2.6 to Vpp +0.5 








Low level input voltage 


VIL. -1.0 to 0.8 





High frequency signal input amplitude 





elN 0.3 to 4.0 





High frequency signa! input amplitude 


CIN 0.2 to 4.0 





High frequency input amplitude 


eIN 0.2 to 2.5 





High frequency input amplitude 








Operating temperature 








en 0.6 to 4.0 
Topr -20to +70 























CX-7925B/7925B-1 SONY. 


Block Diagram and Pin Configuration 


Vss AMI Voo FMI TV! BO AO 


OO 2-0-2 






































Amp. 
Swallow ES} 1/4, 1/5 ae 1/2 
counter prescaler prescaler 
Amp 
% Main divider | 
0 0 (16 bit, programmable) 
Amp. |_| 
UP/DOWN count (18 bit) 
Sub- 
strate 7 ; ; Phase 
voltage Shift register (20 bit) comparator 
generator 
19 bit) 
Timi 
iming OS 


controller 





Pin Description 



























































No. | Symbol Description 
| 1 VBB Substrate terminal (connect 0.01uF capacitor to the ground) ae 
2 CLK Clock input terminal for 20-bit serial data input (to be shifted with signal rise) 
3 LAT Latch signal input terminal for shift register input data (to be latched with signal rise) as well as the UP/ 
DOWN clock input terminal (its state to be changed with signal rise) 
4 DIN Data input terminal as well as the UP/DOWN mode switching terminal (UP at ‘‘H” level, DOWN at ‘’L”’ level) 
5 | XI oe ; — 
<6 Crystal oscillator connection terminal for the reference signal generation (13MHz max., 4.0MHz standard) 
7 PD Phase comparator output terminal (3 states) 
8 AO External control signal output terminal/unlock output terminal (E/E MOS push-pull) 
9 BO External control signal output terminal/data check terminal (E/E MOS push-pull) 
10 TVI High frequency signal input terminal (300MHz or 350MHz max.) 1/2 prescaler is built-in. 
11 FMI High frequency signal input terminal (150MHz or 180MHz max.) 
12 Vpop Power supply (+5V) 
13 AMI High frequency signal input terminal (4OMHz or 50MHz max.) 
14 Vss Ground terminal 
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Electrical Characteristics (within the recommended operating condition range, unless otherwise specified) Vss = OV 








CX-7925B CX-7925B-1 


Pin, remark Symbol Condition ame al 
Min. Typ. Max, Min, Typ. Max. 


















Item 











Operating power 


4 
supply current VDD IDD Note 2 24 40 28 0 























TVI fop ein = 0.3t00.4Vp-p 20 
Operating input - | 
F — . 4, - 
fisGiieney Ml fop ein = 0.2to4.0Vp-p | 20 | 
AMI fop ein = 0.2to2.5Vp-p 0.05 
eo ViH = OtoVpD 
| t leak t L t | 7 
nput leak curren ogic inpu IL Noted 10 





High level output 
current 





IOH VouT=3V_ Note 2 












Phase comparator [| ——S—C*™ | 
(3-value output) IOL VoutT=1V_ Note 2 0.2 | 
PD oid { + 





Low level output 
current 












High impedance leak 
current 





IHzZ VouT=2V_ Note 1 -50 















High level output 


voltage Push-pull by VOH IOH = -20KA 2.3 


E/E MOS: 
Structure AO, BO VOL lol = 1mA 


















Low level output 
voltage 

































eee 
Note 1) Ta=25°C Note 2) Vop= bv Ta=25°C 


Operating Input Frequency Measuring Circuit 





From controller 





Control input data to CX-7925B: T1-H, T2-H, A-L, B-H 
SG:  HP’s 8640B (Input level is directly read with the built-in level meter) 


se yy oe 
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Description of Operation 


(1) Signal input from the local oscillator 


CX-7925B is provided with 3 independent input terminals corresponding to the signal frequency and applications. 


AMI termina! 


Reception terminal of AM broadcast with the warranted signal input up to 40MHz or 50MHz. The frequency 
division ratio using this terminal is 1/2 to 1/65537. 


FMI terminal 


Reception terminal of FM and TV broadcasts with the warranted signal input up to 150MHz or 180MHz. An 
external prescaler is not required in reception of FM channels. When TV is received, entire TV band width can be 
covered with combination of an external prescaler up to 1/8. The frequency division ratio ranges from 1/12 to 
1/262.151. This terminal is open when it is not in use. 


TVI terminal 


This terminal is dedicated to reception of TV broadcasts. Signal input up to 300MHz or 350MHz are warranted 
with the built-in 1/2 prescaler. When combined with an external prescaler up to 1/4, entire TV bandwidth can be 
covered. The frequency division ranges from 1/24 to 1/524.302. When this terminal is not in use, it is grounded 
internally via a resistor of more than 100 kilo-ohms. 


(2) Phase comparator 


The phase comparator output (PD terminal) has a 3-value level. When the input signal is advanced in phase than the 
reference signal, the terminal becomes HIGH level; LOW level when the phase is lagging behind and high impedance 
when they are in phase. 


(3) Control signal and control system 


CX-7925B is designed as a controller compatible with general 4- or 8-bit microcomputers. Three contro! input termi- 
nals, CLK, LAT and DIN, are available. Two control output terminals, AO and BO are also available. By combining 
these terminals properly, simplification of the system or multi-functional system can be realized. 


(3-1) 


Control signal input modes 


CX-7925B has three control signal input modes. DATA INPUT mode (normal mode), UP/DOWN mode and DATA 
CHECK mode with each of them differing in its signal input system. 


(a) 


DATA INPUT mode (normal mode) 


To set all initial values of CX-7925B it is required to input total 40-bit data in 20 bits each in this mode. When 
data is input to the DIN terminal with the LAT terminal in the LOW state, the data is input in one bit each to the 
shift register with the rise of clock input to the CLK terminal. After transmitting 20-bit data to the shift register, 
the data is latched when the LAT terminal is set to HIGH with the CLK in the HIGH state. (After latching of the 
data, the LAT terminal must be reset to LOW. Varying of the DIN and CLK terminals with the LAT terminal 
HIGH may affect the data internally.) 
As will be described in detail later, input data is input either in the programmable divider or reference divider 
depending on a state of the last bit C. In practice, input the 20-bit data including the reference divider frequency 
division number, input terminal selection and AO/BO output terminal data from the controller first of all in the 
above manner. At this time, the last bit C of the data is set to LOW. 

Then, input the 20-bit data including the programmable divider setting data in the same manner with the last bit 
C set to HIGH. In this manner, all internal states are set. After this setting, the latter 20-bit data only is varied 
when only the programmable divider value is varied. (At this time, C is set to HIGH without fail.) 

When the programmable divider value is varied (selection of a broadcast channel, AFT), the following UP/DOWN 
mode can be used more effectively. 


UP/DOWN mode 


After setting the CLK terminal to LOW, the UP/DOWN content can be increased or decreased by one depending 
on the level of HIGH or LOW of the DIN terminal when the LAT terminal (usually LOW level) is changed from 
HIGH to LOW. By repeating this process, the setting value of the programmable divider can be varied as required. 


ey eee 
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(c) DATA CHECK mode 
This mode is used to check if the data from the controller is correctly input to the shift register. The data left in 
the shift register immediately after the input data is latched is output in one bit each from the BO terminal when 
a clock is input to the CLK terminal after the LAT terminal is set to LOW with the CLK terminal held to HIGH. 
However, the shift register data is output from the BO terminal when the T1 or T2 bit of the data is respectively 
at HIGH or LOW only. T1 and T2 bits will be described in the following item. 


(3-2) Control data assignment 


The CX-7925B control data is assigned in 20 bits. The last 2 bits are the data recognition code and their recognition 
will tell the data content. Switching to the TEST mode is also performed using this code internally. As is described in 
the following, each of the frequency division number of the programmable divider and reference divider is given in the 
binary value with the leading digit of LSB. 


(a) Control input data of the reference divider, etc. (C = LOW) 


This data can be described as an initialization setting data and it is always input whenever the power supply is fed 
or a channel band is switched. The input data is assigned as follows. 





* RO— R13: Reference divider frequency division number (binary value with the LSB of RQ). In practice, an 
offset component between the actual frequency division number and the input data. Their 
relationship is as follows. 

(Actual frequency division number) = (Input data) + 2 


> P11,P12: Specification of the signal input terminal. 























ee eee neers 
FMI TV! 
H 
| P\2 L H 


> A,B, T1: Each of the AO and BO terminals have 2 functions which are switched depending on the T1 
value. When T1 is at LOW, A and B values are output as they are to the AO and BO terminals. 
These signals can be used for switching an external prescaler’s frequency division ratio, the filter 
constant and channel band, etc. When the prescaler M54465P (Mitsubishi) is used, the selection 
code of frequency division ratio will be as follows: 





Frequency division 
ratio 




















= Oss 
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When T1 is at HIGH, the AO output terminal outputs the LOCK/UNLOCK state of the phase 
comparator. 


AO terminal H: UNLOCK 
be -BOck 


This can be used as a muting signal. 

The BO terminal becomes, as described in (3-1) (C), the data output terminal of the shift register 
and the shift register content is continuously output by inputting the clock to the CLK terminal. 
lt must be noted the AO and BO terminals can not be used for external control when 11 is at 

















HIGH. 
: TS This is a code to determine the latch direction of the input data. In this case, set to LOW. 
Input data 

ag lena Galen | AO output BO output 

T2 | T1 A | B | 
+ 

J L | | | A 
ee + J 

PeoL H | UNLOCK signal Shift register output 
Hi HI L | | Reference divider outputs Main divider output 

- | 4 + 

H Hor ok H Main divider output 








(b) Programmable divider input data (C = HIGH) 


This data determines the programmable divider’s frequency division ratio. 


| 
ao NO} N1)N2 


* NO—N17: 


Control data 





Programmable divider frequency division number. 
(Binary value with NO as the LSB.) Actual frequency division number will be as follows depending 
ona terminal selected for the signal input. 





N3 | N4|N5 | Né 


Input 


Range of the 
frequency division 


Pl 


PiZ 


said input data N 











0 — 65,535 


Relation between N and , 


the true frequency 
division number ND 


N+2 








OO 


4 — 262,143 











N+8 





2: (N+8) 


Range of the true 
frequency division 
number ND 
2 — 65,537 
12 — 262,151 


24 — 524,302 














4 — 262,143 


T2 is used for selection of the test mode. Set this data to LOW usually. 

When the frequency division output and reference output are to be checked, set this T2 bit and T1 
bit to HIGH and A and B bits to LOW. In this instance, the AO and BO output terminals output 
a reference output and a frequency division output respectively. 


As described before. Set to HIGH in this case. 


— 80 — 
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(3-3) Data input and control signal times 


(a) Data input mode (normal mode} Each timing shows the minimum value unless otherwise described. 


| 
oe AS sete 2 ONS a 
I 


LAT 


DIN 





(b) UP/DOWN mode 


| 
eee ee 





(c) DATA CHECK mode (Data check of the shift register) 


| ! 
ke—— 2. 5S ——» 
H 


LAT 





CLK 


BO 


(* denotes data is output within this timing.) 


sy 
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(4) Reference signal (Input signal of the reference divider) 


CX-7925B can generate a reference signal by connecting a crystal oscillator to XI] and XO. It also allows an external 
clock to be used as a reference signal by inputting an external clock signal to the XI terminal. 


(4-1) Reference signal generator with the built-in oscillator 


As shown below, connect a crystal! oscillator to the XI and XO terminals. Acrystal oscillator with the frequency of 
1MHz — 13MHz can be used. The diagram below shows an example when a standard 4MHz oscillator is used. Be sure 
to make the capacitance ratio of Cy and Co at 1—2: 1 and theeir serial capacitance values be the specified load 
capacitance of the crystal oscillator. 


CX-7925B 





(4-2) Reference signal generator with an external clock 


When an external clock signal, e.g. a clock signal obtained from the controller, is used as the reference clock, connect 
it to the XI terminal via a capacitor as shown below. The clock frequency is warranted up to 13MHz but use signal of 


proper rise and decay (more than 5V/us) especially when the frequency is low. This will serve as a protection from 
mulfunction. 


Cx-7925B 
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Application Circuit 


Mix Mix Mix 


22k 
Local IS 





0.01 
a 





i 4700P 1000P 






Swallow 
counter 









Main divider 
(16 bits, programmable) 







Amp. 





UP/DOWN count (18 bits) 


Shift register (20 bits) 
Latch (19 bits) 


Reference divider 
(14 bits, programmable) 


Sub- 
strate 
voltage 







Phase 
comparator 











genera- 
tor 





Timing 
controller 









fi — 0.01p 


SH 


22k +30V 





* & & C) 
+5V ‘ ; 


From controiler 


=. 
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High Frequency Input Sensitivity Characteristics 
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500 | at 
_ 200 
Q 
Q 
> 100 
£ 
2 50 
> 
‘- 
w 
Cc 
2 20 
Pe 
a 
c 10 
| | 
| [ | 
| —— ee — - jf —___+ 
= ° | 7 i ay 
> } | | 
+ — r 
: 7 | [  Vpp=5V 
| I } = ° 
0.1 0.2 0.5 1 2 5 10 20 50 100 200 500 1000 


fin — Input frequency (MHz) 


Output Current Characteristics of the AO and BO Terminals 


ei Low level output current (mA) 


lop — Low level output current (mA) 
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VOH — Output voltage (V) 


eee 


lon — High level output current (mA) 


1OH ~ High level output current (mA) 


VoL — Output voltage (V) 
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Output Current Characteristics of the PD (Phase Comparator) 


VOH — Output voltage (V) 








lOL — Low level output current (mA) 
1OH — High level output current (MA) 











1OL — Low fevel output current (mA) 
1QH — High level output current (mA) 





VOL — Output voltage (V) 


Power Supply Current Ipp and Voitage Characteristics 


Ipp — Supply current (mA) 





Vop — Supply voltage (V) 
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Description Package Outline wine: men 
CX-7961A is a PLL IC for the digital selection of AM, area 

FM and TV Broadcasting as well as other radio waves, 14 pin DIP 

developed using the high-speed N-channel silicon gate 1 B.QMAX 


MOS technology. 





Features 





@® The maximum operating frequency is warranted as 

follows: 

CX-7961A Up to 180MHz 

CX-7961A-1 Upto 240MHz 
They can be used up to 1GHz when used combined 
with an ECL.prescaler (general-purpose). 

@ Programmable divider makes it possible to divide a 
program frequency up to 1/262,151. 

@ Programmable reference divider realizes selection of a 
given reference frequency (e.g. 244Hz — 2MHz can be 
selected when a 4MHz crystal oscillator is used). 

® High C/N ratio with the high-speed phase comparator. 

® Operation control using three terminals in serial mode. DIP-14P-04 

@ Independent 3 terminals {(AM1, FM1 and TV1) are pro- 
vided for a high frequency signal input depending on its 
frequency band. 

® Multi-purpose output terminals are provided (AO, BQ). 

@ Low power consumption (35m W Typ.). 


Structure 
N-channel silicon gate MOS 


Absolute Maximum Ratings (Ta = 25°C, Vgs = OV) 















































@ Supply voltage Vpp —0.5 to +7 V 
@ Pin input voltage Vin —1 to +7 V 
@ Operating temperature Topr —20 to +75 oe: 
@ Storage temperature Tstg -55 to +150 a 
Recommended Operating Conditions 
ltem | Pin, remark | Symbol! Operating range Unit 
Supply voltage | VppD 2.7 to 3.3 V 
High level input voltage [ CLK, DIN = ViH 1.5 to Vpp +0.5 V 
Low level! input voltage ee | LAT VIL -0.5 to +0.5 Vv 
High frequency signal input amplitude i TVI | CIN 0.2 to 2.5 Vp-p 
High frequency signal input amplitude | VMI | elN 0.2 to 2.5 Vp-p 
High frequency input amplitude A AMI} be eIN. 0.2 to 1.5 | Vp-p 
High frequency input amplitude x eIN 0.6 to 2.5 Vp-p 
: Operating ioiavierstute: Topr -20 is +70 a, @ 
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Block Diagram and Pin Configuration 


Vss AMI VppD FMI TVI BO 


14}-—{13) —{12) 1) (10) 9) 
— 


L.( ois 


_— : Amp. 
_ Swallow ee 1/4, 1/5 > 1/2 
counter | prescaler pe. prescaler 






Main divider 
(16 bit, programmable) 








Sub- | 
strate ; Phase 
voltage comparator 






generator 















Description 











Substrate terminal (connect 0.01yF capacitor to the ground) = 











Clock input terminal for 20-bit serial data input (to be shifted with signal rise) 











Latch signal input terminal for shift register input data (to be latched with signal rise) as well as the UP/ 
DOWN clock input terminal {its state to be changed with signal rise) 











Data input terminal as well as the UP/DOWN mode switching terminal (UP at ’’H”’ level, DOWN at ‘‘L”’ level) 











Crystal oscillator connection terminal for the reference signal generation (7.2MHz max., 4.0MHz standard) 








Phase comparator output terminal (three states) 








External control signal output terminal/unilock output terminal (E/E MOS push-pull) 





External control signal output terminal/data check terminal (E/E MOS push-pull) 








High frequency signal input terminal (18OMHz or 240MHz max.) 1/2 prescaler is built-in. 





High frequency signal input terminal (QOMHz or 125MHz max.) 
Vpp Power supply (+3V) | 


AMI High frequency signal input terminal (20MHz or 25MHz max.) 
Vss Ground terminal | 
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Electrical Characteristics (within the recommended operating condition range, unless otherwise specified) Vss = 0V 


CX-7961A CX-7961A-1 
Item Pin, remark Condition —— —- 1 
Min Typ Min Typ 


r 














Operating power 


V 
supply current DD Note 2 





TVI e}N = 0.2to2.5Vp-p 








Operating input 


FMI elN = 0.2to2.5Vp-p 
frequency 


AMI CIN = 0.2 tol. 5Vp-p 














Vi = OteVpp 
Note 1 


igh level 
High level output VouT =1.5V Note 2 


current 


Input leak current Logic input 











Phase comparator 
(3-value output) Vout =0.5V Note 2 
PD : 


Low level output 
current 











High impedance leak 


V =1.0V Note 1 
current OUT ie oe 


——__—_|_- 








High level output 


voltage Push-pull by low = ~20uA 


E/E MOS: 


Low level output Structure AO, BO lo. = 0.6mA 
voltage 



































Note 1: Ta=25°C Note 2: Vpp =5V Ta=25°C 


Operating Input Frequency Measuring Circuit 


—_——, SG 
50 
From controller 
@— SG 
50 
«a SG 
50 





© Oscilloscope (Input 5029) 


Control input data to CX-7961A/7961A-1: 1T1-H, T2-H, A-L, B-H 


SG: HP's 8640B (Input level is directly read with the built-in level meter) 
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Description of Operation 
(1) Signal input from the local oscillator 


CX-7961A is provided with 3 independent input terminals corresponding to the signal frequency and applications. 
AMI terminal 


Reception terminal of AM broadcast with the warranted signal input up to 20MHz or 25MHz. The frequency 
division ratio using this terminal is 1/2 to 1/65537. 


FMI terminal 


Reception terminal of FM and TV broadcasts with the warranted signal input up to 9OMHz or 125MHz. An 
external prescaler is not required in reception of FM channels. When TV is received, entire TV band width can be 
covered with combination of an external prescaler up to 1/8. The frequency division ratio ranges from 1/12 to 
1/262.151. This terminal is open when it is not in use. i 


TVI terminal 


This terminal is dedicated to reception of TV broadcasts. Signal input up to 18O0MHz or 240MHz are warranted 
with the built-in 1/2 prescaler. When combined with an external prescaler up to 1/4, entire TV bandwidth can be 
covered. The frequency division ranges from 1/24 to 1/524.302. When this terminal is not in use, it is grounded 
internally via a resistor of more than 100 kilo-ohms. 


(2) Phase comparator 


The phase comparator output (PD terminal) has a 3-value Jevel. When the input signal is advanced in phase than the 
reference signal, the terminal becomes HIGH level; LOW level when the phase is lagging behind and high impedance 
when they are In phase. 


(3) Control signal and control system 


CX-7961A is designed as a controller compatible with general 4-bit or 8-bit microcomputers. Three control input 
terminals, CLK, LAT and DIN, are available. Two contro! output terminals, AO and BO are also available. By com- 
bining these terminals properly, simplification of the system or multi-functional system can be realized. 


(3-1) Control signal input modes 


CX-7961A has three control signal input modes. DATA INPUT mode (normal mode), UP/DOWN mode and DATA, 
CHECK mode with each of them differing in its signal input system. 


(a) DATA INPUT mode (normal mode) 


To set all initial values of CX-7961A it is required to input total 40-bit data in 20 bits each in this mode. When 
data is input to the DIN terminal with the LAT terminal in the LOW state, the data is input in one bit each to the 
shift register with the rise of clock input to the CLK terminal. After transmitting 20-bit data to the shift register, 
the data is latched when the LAT terminal is set to HIGH with the CLK in the HIGH state. (After latching of the 
data, the LAT terminal must be reset to LOW. Varying of the DIN and CLK terminals with the LAT terminal 
HIGH may affect the data internally.) 

As will be described in detail later, input data is input either in the programmable divider or reference divider 
depending on a state of the last bit C. In practice, input the 20-bit data including the reference divider frequency 
division number, input terminal selection and AO/BO output terminal data from the controller first of all in the 
above manner. At this time, the last bit C of the data is set to LOW. 

Then, input the 20-bit data including the programmable divider setting data in the same manner with the last bit 
C set to HIGH. In this manner, all internal states are set. After this setting, the latter 20-bit data only is varied 
when only the programmable divider value is varied. (At this time, C is set to HIGH without fail.) 

When the programmable divider value is varied (selection of a broadcast channel, AFT), the following UP/DOWN 
mode can be used more effectively. 


(b) UP/DOWN mode 


After setting the CLK terminal to LOW, the UP/DOWN content can be increased or decreased by one depending 
on the level of HIGH or LOW of the DIN terminal when the LAT terminal (usually LOW level) is changed from 
HIGH to LOW. By repeating this process, the setting value of the programmable divider can be varied as required. 





ee 
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(c) DATA CHECK mode 


This mode is used to check if the data from the controller is correctly input to the shift register. The data left in 
the shift register immediately after the input data’ is latched is output in one bit each from the BO terminal when 
a clock is input to the CLK terminal after the LAT terminal is set to LOW with the CLK terminal held to HIGH. 
However, the shift register data is output from the BO terminal when the T1 or T2 bit of the data is respectively 
at HIGH or LOW only. T1 and T2 bits wil! be described in the following item. 


(3-2) Control data assignment 


The CX-7S61A contro! data is assigned in 20 bits. The last 2 bits are the data recognition code and their recognition 
will tell the data content. Switching to the TEST mode is also performed using this code internally. As is described in 
the following, each of the frequency division number of the programmable divider and reference divider is given in the 
binary value with the leading digit of LSB. 


(a) Control input data of the reference divider, etc. (C = LOW) 


This data can be described as an initialization setting data and it is always input whenever the power supply is fed 
or a channel band is switched. The input data is assigned as follows. 


R3 | R4 | RS R6|R7!R8} RY pio R11 RiaRxafPu|Pr ale |r} c| 
| | 7 no | no [rno|nns mva|era fr 


- RO— R13: Reference divider frequency division number (binary value with the LSB of RO). In practice, an 
offset component between the actual frequency division number and the input data. Their 





relationship is as follows. 
(Actual frequency division number) = (Input data) + 2 


Plt Pha: Specification of the signal input terminal. 























* A,B, T1: Each of the AO and BO terminals have 2 functions which are switched depending on the 11 
value. When T1 is at LOW, A and B values are output as they are to the AO and BO terminals. 
These signals can be used for switching an external prescaler’s frequency division ratio, the filter 
constant and channel band, etc. When the prescaler M54465P (Mitsubishi) is used, the selection 
code of frequency division ratio will be as follows: 





Frequency division 


ratio 1/2 1/4 
A,B 
L 


A H 
B L H 
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When T1 is at HIGH, the AO output terminal outputs the LOCK/UNLOCK state of the phase 
comparator. 

H: 
Ls 


UNLOCK 
LOCK 


AO terminal 


This can be used as a muting signal. 

The BO termina! becomes, as described in (3-1) {C), the data output terminal of the shift register 
and the shift register content is continuously output by inputting the clock to the CLK terminal. 
lt must be noted the AO and BO terminals can not be used for external control when T1 is at 
HIGH. 


This is a code to determine the latch direction of the input data. In this case, set to LOW. 













































Input data 
7 t AO output BO output 
| A B 
|| A B 
| | UNLOCK signal Shift register output 
ib. | a | Reference divider output Main divider output 
a! —= a paras = eres ——a I 
| L | H | Main divider output 





(b) Programmable divider input data (C = HIGH) 


This data determines the programmable divider's frequency division ratio. 





‘NO —N17: 












/N8]N9/ N1ON11/N12/N1 


ft | | | 
3IN14|N15)/N16N17) T2 /C | 


Programmable divider frequency division number. 
(Binary value with NO as the LSB.) Actua! frequency division number will be as follows depending 
ona terminal selected for the signal input. 










































Control data ee Range of the Relation between N and. Range of the true 
Pisce frequency division the true frequency frequency division 
Pl P12 input data N division number ND | number ND 
| Mei : ae us 
_ L AMI 0 — 65,535 | N+2 | 2 — 65,537 
4 _ : = a 
L H AMI 4 — 262,143 | N+8 | 12 — 262,151 
4 — — —_—_—— _ _—__—. — a —-——+ — ———___—~ 
H TVI | 4 — 262,143 2° (N+ 8) 24 — 524,302 




















T2 is used for selection of the test mode. Set this data to LOW usually. 

When the frequency division output and reference output are to be checked, set this T2 bit and T1 
bit to HIGH and A and B bits to LOW. In this instance, the AO and BO output terminals output 
a reference output and a frequency division output respectively. 


As described before. Set to HIGH in this case. 
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(3-3) Data input and control signal times 


(a) Data input mode (normal mode) Each timing shows the minimum value unless otherwise described. 


| 
—»| ie ‘oeaia aes ee asad 
: | 



















LAT 
| 
IIYIWVVV 
DIN OOK 
ea ae ae 
>| uS @uS¢us t— 
CLK . 





(b) UP/DOWN mode 


Lar 4 | | 
>| ie nicsea. can Sana 


| | 
LAT 





(c) DATA CHECK mode (Data check of the shift register) 


LAT 


CLK 


BO 





(* denotes data is output within this timing.) 
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(4) Reference signal (Input signal of the reference divider) 


CX-7961A can generate a reference signal by connecting a crystal oscillator to XI and XO. It also allows an external 
clock to be used as a reference signal by inputting an external clock signal to the XI terminal. 


(4-1) Reference signal generator with the built-in oscillator 


As shown below, connect a crystal oscillator to the XI and XO. Accrystal oscillator with the frequency of 1IMHz — 
7,.2MHz can be used. The diagram below shows an example when a standard 4MHz oscillator is used. 

Be sure to make the capacitance ratio of Cy and Cg at 1 — 1: 1 and their serial capacitance values be the specified 
load Capacitance of the crystal oscillator. 


CX-7961A 





(4-2) Reference signal generator with an external clock 


When an external clock signal, e.g. a clock signal obtained from the controller, is used as the reference clock, connect 
it to the XI terminal via a capacitor as shown below. The clock frequency is warranted up to 7.2MHz but use signal of 


proper rise and decay (more than 5V/us) especially when the frequency is low. This will serve as a protection from 
mulfunction. 





CX-7961A 
XI X0 7 
Lk: 
0.6Vp-p 
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Application Circuit 


Mix Mix Mix 
22k 


0.014 





a 





1000P 1000p 


inches 12 (11) (10) (3) 8 
Amp. 


— 71 ~ 









A 


Swallow - 1/4, 1/5 1/2 
counter prescaler prescaler 
e : er 
= a a Main divider 
(16 bits, programmable) 


UP/DOWN count (18 bits) 


Amp. 







Sub- 
strate 
voltage 
genera- 
tor 


Timing 
controller 





T a 2.2k 
Ale 10k 22k — +30V 
2SK105A-10 O) 

; Wy 0.15u 


3.3k 


ee © 


O) * & O) 
+5V : ) 


From controller 
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Characteristics of high-frequency input sensitivity 
1000 | 


Vin-input Sensitivity (mVp-p} 








01 02 0.5 1 2 5 10 20 50 100 200 500 1000 








Fmax-Maximum Input Frequency (MH 
Fmax-Maximum Input Frequency (MHz) 





Ta-Ambient Temperature (°C) Ta-Ambient Temperature (°C) 


Output current characteristics of AO and BO terminals 


loy-Low-Level Input Current (mA) 
loH-High-Level Input Current (mA) 





Voz-lnput Loltage(V) Vou-!nput Voltage (V) 
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Output Current Characteristics of PD (Phase Discriminator) Terminal 








S N i 
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VOH-Output Voltage (V) 


Vo_-lnput Voltage (V) 
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VoyH-Output Voltage (V) 


Vo_-Output Voltage (V) 


~Mc. 


Power Current Characteristics 


) 


lpp-Vpp Characteristic 
Vpp-Power Voltage (V 
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Description Package Outline Unie aR 
CX23055 is a PLL IC for the digital tuning selec- 

tion of TV broadcasts and other frequencies, devel- 16 pin DIP 

oped using the submicron channel MOS technology. 

It allows direct signal input up to the frequencies ree 

including the UHF band. r i 





Features 





@ The maximum operating frequency is warranted 
as follows: 
CX23055 Up to 870 MHz er eee 
CX23055-1 Up to 950 MHz 
@ Program frequency division of 12 to 2'* + 7 is 
possible with the 18-bit programmable divider. 
@ Any reference frequency can be selected with the 
programmable reference divider (2 to2/* + 1), 
® Serial control using 3 terminals. 
@ Two independent terminals (RF1 and RF2) are 
provided for high frequency signal input. 
@ Multi-purpose output terminals (AO, BO) are 
provided. 
® Low power dissipation (125mW Typ.) 
@ +5V single power supply. 








Structure 
N-channel silicon gate MOS IC. 


Applications 
PLL IC for the tuning selection of TV, CATV, car 
telephone, telecommunication equipment, etc. 





Absolute Maximum Ratings (Ta = 25°C, Vgg = OV) 


® Supply voltage Vop -0.5 to +7 V 
® Terminal input voltage Vin -1 to +7 V 
®@ Operating temperature Topr -20 to +75 me 
® Storage temperature Tstg —55 to +150 26 
Recommended Operating Conditions (Vssg = OV) 

® Supply voltage Vop 45to 5.5 V 
@ High-level input voltage Vj +2.0 to Vpp +0.5 V 
® Low-level input voltage Vy, -0.5 to +0.8 V 
@ XI terminal input amplitude e;, 0.4 to 3 Vp-p 
® Operating temperature Topr —20 to +70 “eC 


as ae 
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Block Diagram 
Vss Voo REG RP2 REG “RE? Bio AO 


16815 
ses ao st 
prescaler prescaler 


Main divider (16 bit programmable) 








Swallow 
counter 





Up/down counter (18 bit) 


Phase 
Shift register (20 bit) comparator 
Sub- 








strate 
voltage i | 
Timing Reference divider OSC 
controller (14 bit programmable) 
Ves CLK LAT DIN Kr. ROO ash eR 


Pin Description 













































































Description 
Substrate terminal (connect 0.01uF to the ground) 
Clock input terminal for 20 bit serial data input 
3 Latch signal input terminal for shift register input data as well as UP/DOWN clock input terminal 
ie 

4 | DIN | ~ Data input terminal as wel! as UP/DOWN mode switching terminal 

5 XI 

4 Crystal oscillator connection terminal for reference signa! generator (1 to 15 MHz) 

XO 

7 SF Source follower output terminal for filter amplifier 

8 PD Phase comparator output terminal (3 states) 

9 AO External control signal output terminal/Unlock output terminal 
10 BO External control signal output terminal/Data check terminal 

; ; CX23055: 70to 870 MHz 
11 RF1 High frequency signal input terminal CX23055-1: 70 to 950 MHz 
12 RFG Ground terminal for high frequency signal 

nee : CX23055: 70to 870 MHz 

13 RF2 High frequency signal input terminal CX23055-1: 70 te 950 MHz 
14 REG Built-in regulator output (3V) 
15 Vop Power supply (+5V) 
16 Vss Ground terminal 
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Electrical Characteristics (within the recommended operating condition range, unless otherwise specified) Vsg = OV 






















































































































CX23055 CX23055-1 
Item Le Symbol! Condition q Unit 
| Min Typ Max Min Typ Max 
Operating power supply fin = 500 MHz Note 1 
25 39 | 28 
current VDD IDD ein = -10 dBm 
Operating input frequency RF1, RF2 fop See Notes 2-1 and 2-2 70 870 70 
Al ee 
Input leak current Logic input lhe Vin =OtoVpp -10 } +10 -10 
High-level output current Pasa lOH Cicny : | 2960 -85 
Low-level output current (Three-state lO. 85 180 | 85 
High impedance leak output 
| a NE =1V N 1 - +50 -50 
current PD HZ OUT : ad 20 
foll | =1V | 
SO Se Oe RU. SF Vou 0.95 | 1.35 | 1.70 | 0.95 
voltage lout = -200uA | 
High-level output voltage Push-Pull Vow | lon = -100uA 2 a 
output ie elie Ne 
Low-level output voltage AO, BO | VOL =0.6mA 0.4 
































Note 1: Ta=25°C 


Note 2-1: High frequency input sensitivity 









































CX23055 CX23055-1 Condition 
- | €  oassl es E | 1. Ta=-20to +65°C 
mo | | CX23055-! _ 
= LY . 2S | 2. Vop = 4.5 to 5.5V 
5 s | 3. Interference input signal 
2 z Le, 45.75 MHz, -45 dBm 
e e | a | 4, Input equivalent frequency 
oO © rere . di ‘mea 
a ne |! eat ivision error 
3 = -10 + P | 
ic £ | y | 737) Within +25 kHz 
“16 + A /} (PLL design range) 
| | J | ei | 1. L aerated Sense wi ceelil’, 
70 150 250 550 aso L870 70 150 250 550 930~ ~ 950 reais Within +4 MHz 
| -B | (VCO oscillation 
Input frequency (MHz) Input frequency (MHz) a range) 
dBm: 50 ohm oriented 
+13 dBm = 2,830 mVp-p 
-6 dBm = 317 mVp-p 
-2: Hi itivi ing circuit 
Note 2-2: High frequency input sensitivity measuring Cl! 10 dBm = 200 mVp-p 


-16 dBm = 100 mVp-p 


Input data from controller 

LSB MSB 
«0001 0000 0000 0000 0011 
S19 Aitl: TIT add 20210 


Controller 


SG 
45.75MHz , 71OmVp-p 


Counter 
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Operation Description 


CX23055 is a PLL IC for the digital tuning selection of TV broadcasts and other frequencies, designed to cover entire band 
width of TV broadcasts. CX23055 is designed as a high-speed version of CX-7925A (up to 350MHz), sharing many 
common features with CX-7925A. Especially, the data input system from the controller is identical allowing use of similar 
controller programs. However, it is noted the name of high frequency signal input terminal, the number of terminal pins 
and the fixed frequency division value of the internal prescaler are different. CX23055 has a built-in source follower 
(MOS FET) for the filter amplifier, eliminating use of the FET which was required as an external device with conventional 
POLS: 


(1) Signal input from local oscillator 


CX23055 is provided with two independent high frequency signal input terminals (RF1 and RF2). Both of them are 
capable of accepting 70 to 870MHz signals (CX23055) or 70 to 950MHz signals (CX23055-1) allowing 18 bit program 
frequency division internally through the 1/4 prescaler. 
The input impedance of them are almost capacitive and have the input capacity values of 1.4pF (RF1) and 1.2pF 
(RF2). 


(2) Phase comparator output 


The phase comparator output (PD terminal) has a 3-state leve! and it becomes the HIGH level when the input signal is 
advanced in phase than the reference signal or the LOW level when the phase lags behind; it becomes a high impedance 
when both signals are in phase. 


(3) Control signal and control system 


CX23055 is designed to be a controller compatible with generally-used 4 or 8 bit microcomputers. It has 3 terminals 
of CLK, LAT and DIN as the control input terminals. As the controlling input terminals, 2 terminals of AO and BO 
are also available. By combined use of them properly, it is possible to simplify the system with multi-functions. 


(3-1) Control signal input mode 


CX23055 has three control signal input modes, DATA INPUT mode (normal mode), UP/DOWN mode and DATA 
CHECK mode with each of them differing In its input system. 


(a) DATA INPUT mode (normal mode) 


To set all initial values of CX23055, it is required to input total 40 bit data in 20 bits each in this mode. When 
data is input to the D!N terminal with the LAT terminal in the LOW state, the data is.input in one bit each to the 
shift register with the rising of clock input to the CLK terminal. After transmitting 20 bit data to the shift 
register, the data is latched when the LAT terminal is set to HIGH with the CLK in the HIGH state. (After latch- 
ing of the data, the LAT terminal must be reset to LOW. Varying of the DIN and CLK terminals with the LAT 
terminal at HIGH may affect the data internally.) 

As will be described in detail later, input data is input either in the programmable divider or reference divider 
depending on a state of the last bit C. [n practice, input the 20 bit data including the reference divider frequency 
division number, input terminal selection and AO/BO output terminal data from the controller first of all in the 
above manner. At this time, the last bit C of the data is set to LOW. 

Then, input the 20 bit data including the programmable divider setting data in the same manner with the last bit 
C set to HIGH. In this manner, all internal states are set. After this setting, the latter 20 bit data only is varied 
when only the programmable divider value is varied. (At this time, C is set to HIGH without fail.) 

When the programmable divider value is varied (selection of a broadcast channel, AFT), the following UP/DOWN 
mode can be used more effectively. 


(b) UP/DOWN mode 


After setting the CLK terminal to LOW, the content of UP/DOWN counter can be increased or decreased by one 
depending on the level of HIGH or LOW of the DIN terminal when the LAT terminal (usually LOW level) is 
changed from HIGH to LOW. By repeating this process, the setting value of the programmable divider can be 
varied as required. 
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(c) 
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DATA CHECK mode 


This mode is used to check if the data from the controller is correctly input to the shift register. The data left in 
the shift register immediately after the input data is latched is output in one bit each from the BO terminal when 
a clock is input to the CLK terminal after the LAT terminal is set to LOW with the CLK terminal held to HIGH. 
However, the shift register data is output from the BO terminal when the T1 or T2 bits will be described in the 


following item. 


(3-2) Control data construction 


The CX23055 contro! data is assigned in 20 bits. The last 2 bits are the data recognition code and their recognition 
will tell the data content. Switching to the TEST mode is also performed using this code internally. As is described in 
the following, each of the frequency division number of the programmable divider and reference divider is given in the 
binary value with the leading digit of LSB. 


(a) 


| ro] a R2 | R3 wae 
Pos, Sees ee 2 


Control input data of the reference divider, etc. (C = LOW) 


This data can be described as an initialization setting data and it is always input whenever the power supply is fed 
or a channel band is switched. The input data is assigned as follows. 


- ROtOR(13: 


PET, Ci2: 


* A,B). P14 





| R10) R11) R12| R13) Pit 


Re | R7| R8| RO 


Reference divider frequency division number (binary value with the LSB of RQ). In practice, 
an offset component between the actual frequency division number and the input data. Their 
relationship is as follows. 

(Actual frequency division number) = (Input data) + 2 


Specification of the signal input terminal. 







PriaPiZ 
Pl 
P|2 

















Each of the AO and BO terminals have 2 functions which are switched depending on the T1 value. 
When T1 is at LOW, A and B values are output as they are to the AO and BO terminals. These 
signals can be used for switching the filter constant, channel band, etc. 

When T1 is at HIGH, the AO output terminal outputs the LOCK/UNLOCK state of the phase 
comparator. 


AO terminal H; UNLOCK 

L: LOCK 
This can be used as a muting signal. 
The BO terminal becomes, as described in (3-1) (C), the data output terminal of the shift register 
and the shift register content is continuously output by inputting the clock to the CLK terminal. 
It must be noted the AO and BO terminals can not be used for external control when T71 is at 
HIGH. 


This is a code to determine the latch direction of the input data. In this case, set to LOW. 
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Input data 


AO output BO output 











A B 
UNLOCK signal Shift register output 








Reference divider output Main divider output 























Main divider output 


{b) Programmable divider input data (C = HIGH) 


This data determines the programmable divider’s frequency division ratio. 


> NOfoN17: Programmable divider frequency division number. (Binary value with NO as the LSB.) Actual 
frequency division number will depend on which terminal is selected for the signal input as shown 
next. 





Relation between N and Range of the true frequency 


Range of the frequency ate 
divisio inplit dacaN THe MMe ied MENG y GINision division number ND 
number ND 











4 to 262, 143 4°(N+8) 48 to 1,048,604 





“TZ ; T2 is used for selection of the test mode. Set this data to LOW usually. 
When the frequency division output and reference output are to be checked, set this T2 bit and 
T1 bit to HIGH and A and B bits to LOW. In this instance, the AO and BO output terminals 
output a reference output and a frequency division output respectively. 


eS > As described before. Set to HIGH in this case. 


(3-3) Data input and control signal timings 


~ 


(a) Data input mode (normal mode) Each timing shows the minimum value unless otherwise described. 


LAT 
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(b) UP/DOWN mode 


(c) DATA CHECK mode (Data check of the shift register) 


CLK 


BO 





(* denotes data is output within this timing.) 





(4) Reference signal (Input signal of the reference divider) > 
CX23055 can generate a reference signal by connecting a crystal oscillator to XJ and XO. It also allows an external 
clock to be used as a reference signal by inputting an external clock signal to the XI terminal. 

(4-1) Reference signal generator with the built-in oscillator 


As shown below, connect a crystal oscillator to the XI and XO terminals. Acrystal oscillator with the frequency of 
1MHz to 15MHz can be used. The diagram below shows an example when a standard 4MHz oscillator is used. Be sure 
to make the capacitance ratio of Cy and Cy at 1 to 2:1 and their serial capacitance values be the specified load 
capacitance of the crystal oscillator. 


CX23055 
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(4-2) Reference signal generator with an external clock 
When an external clock signal, e.g. a clock signal obtained from the controller, is used as the reference clock, connect 
it to the XI terminal via a capacitor as shown below. The clock frequency is warranted up to 15MHz but use a signal 
of proper rise and decay (more than 5V/us) especially when the frequency is low. This will serve as a protection from 


mulfunction. 


CX23055 
—5) (6) 
XI XO 
JUL 
O.6Vp-p 
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Application Circuit 








MIX MIX 
C) 
seat | fe 
3p “ 3p | 
lO0Op PoP 
wi BAND aN 


RFQ RF1 BO 


BHBLKHO-(9)- 







Sub- 
strate 
voltage 


genera- 
tor 









Timing 
controller 


HAH 344) | 5V  30V 


Ves |CLK |LAT | DIN CO, oD 
| 

0.01u |OK ‘ 
0.022 

iy Ola 18k 

From controller ( ) 

O 3.3k i 100 

QQ» 
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Output current characteristics of the AO and BO terminals 








Low level output current lop (mA) 




















0 O.2 0.4 0.6 0.8 
Output voltage Vo, (V) 
Fig. 1-1 


Output current characteristics of PD terminal 











Low level output current (mA) 




















Output voltage (V) 
Fig. 2-1 


Output characteristics of SF terminal 


Output current (mA) 





Hy | | | 
eat 


HCE 
-0.4 

0 1 2 3 4 
Output voltage (V) 

Fig. 3 
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High level output current Igy (V) 


High level output current (mA) 























ae 








Output voltage Voy (V) 


Fig. 1-2 




















Output voltage (V) 
Fig. 2-2 
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Input Impedance 


OO REO 


pe eee aoa 
—10 f =0.2tolGHz 
0.2GHz Step 


Equivalent Circuit 





| dL 0.6P = aul 
8P 0.6P 


O. 
i 100 
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CXK1001P 


640-bit (40 word X 16 bit) Non-volatile Memory 





Description Package Outline 
The CXK1001P is a serial input/output 640 bit electrically 
erasable and programable ROM, organized as 40 words of 14 pin DIP 
16 bits each. Data and adress are communicated in Serial 
form via a oOne-pin bidirectional bus. 


Unit: mm 





It is most suitable for non-volatile channel memory for 
electronic tuners and a read only memory system which 
requires rewriting constantly and instantly in the field. 


Features 
¢ Full decode 40 word X16 bit organization 
° Word aiterable 
¢ 10 year data storage 
Write/Erase time ............00 eee 20 ms/word 
¢ Single —35V supply 
e Number of times of erasing and writing 


tne Over 10° times 
¢ Low power consumption design (70 mW typ.) 





Structure DIP-14P-04 
P-channel MNOS !C 


Absolute Maximum Ratings (Ta = 25°C) 


¢ Supply voltage. VGG +0.3 to —42 V 

e Input voltage Vi TOs 16s 20 V 

e Operating temperature 1 Topr1 —20 to +75 = 

e Operating temperature 2 Topr2 —20 to +85 °C ...memory holding state (power OFF) 
e Storage temperature Tstg —55 to +150 6 
Recommended Operating Conditions 

¢ Supply voltage 1 VGG-VSs —32.2 to -40 V 

¢ Supply voltage 2 VGND- VSS -4.25 to —14 V 

e High level input voltage VINH Vss —1.8 to Vss +0 V 

e Low level input voltage VINL Vss —14 to Vss —4.25 V 
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Pin Configuration (Top View) 


(OV) Vgs Nc* 
NC* | 1/O (data) 
T.VOLT NC* 
TEST CS 
(clock input) CLK C3 
(mode control input) 
(mode control input) C1 C2 





*NC: non-connection 


Block Diagram 


(1) vgs (OV) 








Data register (16 bit) (2) VGG (—35V) 





Input/ 
Output 
buffer 


(2) 1/O (data input/output) 





a 


(3) VGND 


Ore 


Memory transistor 





Upper bit address register 
Upper bit address decoder 


array Werks Mode select| 
40 word x 16 bit controlling G2 (Mode contro} input) 
circuit | | 
Erase | 
(9) c3 
Lower bit Clock (6) CLK (Clock input) 


address decoder generating 
circuit 








Lower bit 


address register 
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Description of Function 


The CXK1001P is specified by an address which has 2 continuous 1-OUT-OF-10 codes. 
Modes selection can be carried out by 3 bits of parallel signals C1 to C3, and those bits 
specify the seven modes; namely, address input, data input, data output, erase, write, read 


and standby. 


The program of data can be performed by applying negative pulses to MNOS memory 
transistor selectively, and charging electrons into Si02-Si3N4 interface of the gate insulation 


film by the tunnel phenomena. 


Electrical characteristics 1 (Ta = 25°C) 








SON Ye 




















| 










































































































Item Symbol Min Typ. Max. Unit 

Power supply current IGG 2.0 3.4 mA SB Mode 

| Input pull-up current 1 IIN1 | —45 “ql 90) 100 UA | CS input (VIN = —14V) 

| Input pull-up current 2 IIN 2 —10 =30 BA Other than CS (VIN = — +14V) 
High level output voltage VOH Vss71 V lIOH = —200UA 

| Low level output voltage 1 Vo. 1 Veno+0.5 V lo. = 40 pA *! 

| Low level output voltage 2 VOL 2 Veno+1.0 V lo. = 500 pA *2 

| Output leakage current IOLK +1.0 LA Vo = —-14V 

Note) *1. Vano — Vss = —14.0V. 

*2. Vann — Vss = —5.0V. 
Electrical characteristics 2 (Ta = 25°C) 
Item Symbol Min. Typ. Max. Unit 

Clock frequency ‘ | 1 (10) 16 50 kHz 

Clock pulse width @QWH | 9 bs ~ | H level width 

Clock pulse width QwWL 9 [ls L level width 

Rise and Fall time tr, tr | 10 Ls CS 

Rise and Fall time tr2, t#2 | 1 ps Other than CS 
Data reading out time | tr 5 Ls 

Write/Erase time twe 16 60 ms 

Non-volatile data storage [ieee 10 year | twe = 20m *3 

Non-volatile data storage tmH 2 1 year twe = 20ms *4 
=e NE 








Note) *3. After rewriting 10% times Ta = 85°C 
*4. After rewriting 10° times Ta = 85°C 
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Pin Description 





































































































No. Type Symbol Description 
1 = | Vss Power supply (IC board) pin 
2 VGG Power supply pin 
3 NC 
4 T.VOLT | Used during test (Normally it is open or connected to VSss) 
5 ined TEST Used during test (Normally it is open or connected to VSS) 
6 IN CLK Synchronized clock input 
ee IN | Gi Mode control 1 input 
8 iN C2 Mode control 2 input 
g IN C3 | Mode control 3 input 
10 IN cs Chip selected input (Selected during open or connected to VSS and not 
selected when connected to VGND) 
i NC 
12 /0- /O | Data Input/Output and for address 1/O pin 
13 | VGND ieanes voltage pin 
a= 
14 NC 











Mode Control 


The mode selection is controlled by 3 bits of parallel signals such as C1, C2 and C3, and is 
controlled into the following seven mode. 


H: Vss level L: VGND level 









































5.B : Standby: Holds the contents of address and data register. The output buffer is left 
floating. 

DAO : Qutputs the information of the data register (transferred by READ) from the I/O 
pin. 

DAI : Transfers the information to be memorized to the data register from the I/O pin. 

WRT  : Writes the information transferred by DAI into the specified address. 

ERS : Erases the information memorized in the specified address. 

READ : Transfer the memorized information in the specified address to the data register. 

ADI : Transfer the address information to be specified to the I/O pin from the address 
register. 

NOP : Not in use. 
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Neccessary Time Width of Individual Sequences 


Memory reading 


1) 


x A109 


MTO9L 


ATOVL 


219% : 


CLK 


C1 


C2 


C3 


1/0 


as 


as 
x A109 
' 
LYM 


ONG ese 2 soho 


It indicates minimum number of 


It indicates minimum number of 
clock cycle of S.B. 


clock cycle of S.B. 


Reading data 
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3) Timing chart 


us 10ns | | lus (10us 























(Min)| (Min) (Min) (Min) 
| key " r ; a 
C1,C2, C3 
1/0 (Input) OR I , 
OX 
1/O (Output) 





4) Recommended operation 
The mode selection signals (C1, C2 and C3) and the input (I/O) are fetched internally only during CLK is at “H". 
And they are ignored even if selected during CKL is at “‘L”. 
Accordingly as shown in Figure above, selection of the signal can be carried out in a Wide range. However, on the 
contrary, it is somewhat to comprehend. 
As a result, the following conditions are recommended. 
The one clock of the CLK is defined as the L period and the consecutive one as H period. 
That is, the before half of the one clock is defined as L (VGND) and the latter half as H (Vss) 
The signal is switched in the before half of the CLK, that is in the L period and fetched into the IC in the latter half 
period, i.e. in the H period, and thereby starts all the operations. 
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(1) Memory Reading 
Selects a specified word (ADI) and transfers contents of the memory cell into 16 data 
registers (READ), and then outputs (DAO) the contents of those registers to I/O pin. 


1) ADI 


Address data (an example of 39 addresses) 


Address data (an example of 20 addresses) \ 20 | \ 0 


Details of time setting will be described later. 

In addition, when address data of more than 14 clocks are input; for example, when 19 clocks 
are input, the data of the first 5 clocks are ignored and the latter 14 clocks input only can be 
transferred into the address register. 


2) READ 


| | | ] 
| | | 
1 ee 2 et lt ee 2 a 


€1,62/63 ADI READ S.B DAO 


For S.B( standby), over 2 clocks are necessary. 





3) DAO 


ego Le eee. 


! 
| 
pat 1 ele 2 be 3 le - ee pla 16 olathe te 2 ole 3 ete delet 


! I 
C1.C2.C3 S.B DAO $.B (over 5 clock) 


In addition, when over 16 clocks in the DAO section are taken; for example, 20 clocks, the 
data corresponding to the first 16 clocks are effective, and the rest of 4 clocks being output 
become indefinite. 


4 20 to 1004s —_——»! 


ae dh Uh 


be} Os (Min) 


| 
C1.C2. C3 } k | X 
| | : 
Jus (Min) 
ss Ms in 
jt} 5us (Max) 





yi 
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(2) Writing into Memory 

Select the specified word (ADI) and erase that word (ERS). 

Next, input the data to be written (DAI) and writing (WRT) is performed. Erasure (ERASE) is 
always necessary before writing (WRITE). 


1) ADI 


The same as memory reading. 


t : t | 


3) DAI 
eet LE Le Ly LI LL Le al Lae 
1 
a eae ee eee be 15-ete-16-e fa 1 ele 2 
ee eee ee; e = 
C1.C2.C3. SB DAI (16 bits) WRT 
a 


In addition, when over 16 clocks are input; for example, 19 clocks are input, the first 3 clocks 
are ignored. Therefore only the rest of 16 clocks input can be transferred to the data register. 





4) WRT 


uo I LILUU UU UU UU UU 


| | 

| i 

i——— 16 to 6Oms a 2 ee eee 
( 1 


©1..C2: C3 S.B WRT S.B (over 5 clock) 
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Others 
(1) Caution to be exercised when the POWER switch is ON or OFF. 
1) When the POWER switch is ON. 
Until the power supply pin VGG1 of the CXK1001P reaches 
Vss — VGG1 | > 15V, other power supplies (IC, etc.) should already have 
been stabilized. 
Zz) When the POWER switch is OFF 
After the power supply pin VGG1 has become |Vss — VGG1| < 15V, other 
power supplies should gradually start to reduce. 


(2) “CLK 

When executing writing and reading, CLK is input, and the clock is generated before 4-bit 
time in which a series of operations starts, and also during that 4-bit time it should be in the 
S.B mode. After completing the series of operations, the clock should be generated until 
reaching the 5-bit time which had become into S.B mode. When CLK is not input, CLK pin 
should be fixed at H level. (See Figure below.) 


(3) “Cs 

By setting CS pin (10 pin) at H or open, its chip is selected and by setting CS pin at L, the chip 
becomes unselected. 

During unselected state, even if CLK input and mode control inputs C1, C2 and C3 are applied 
to the chip, it becomes into S.B mode forciblly by prohibiting internally in the IC. [/O Pin 
output becomes into floating state and therefore expansion of memory contents is possible 
by commonly connecting many chips and merely CS pin control. 

Switchover of CS signal should not be carried out in the course of sequence. Switchover of It 
should be carried out at a period of over 4 clocks before start of the sequence, and over 5 
clocks after the completion of the sequence. 

In this case, it is not necessary for the clock to be applied. 


MODE S.B ADI DAO 9.B 
| 


! 
co 
cs —— ! ! en 
| 


| 
| | 
| | | 
r— over 4 CLK —> ke— over 5 CLK —~ 
| 1 | ! 


—116— 


SON Yo 


Test Circuits 
1. Interface with 5V NMOS and CMOS 


+5V 








CXK1O01P 


2. Interface with 10V PMOS 





Voo 
a. 170 | 
S HOC — 
<< ae 
x< 
O ——a 
| wove * 35y 
CLK 
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560-bit (40 word X 14 bit) Non-volatile Memory 


Description 

The CXK1002P is a 40 word X 14 bit EAROM 
allowing electrical erase and programming. It is de- 
signed using the MNOS process technologies to 
transmit address and data in serial through a 
single two-way bus. 
This device is the most suitable for a read-only- 
memory system requiring repeated rewritings, in- 
stantaneously, in the electronic tuner non-volatile 
channel memory and field. 


Features 

® Full-decode 40 word X 14 bit composition. 

® Rewritable in word units 

® Memory storage without power supply .. more 
than 10 years. | 

@ Write/Erase time ...... 20ms/word. 

® —35V single power supply. 

® Allowable frequency of writes and erases ....... 
more than 10%. 

® Low power dissipation design (70 mW Typ.) 


Structure 
P-channel MNOS IC 


Absolute Maximum Ratings (Ta = 25°C) 


Package Outline 


Unit:mm 


14pin DIP 
_ 1 8.9MAX 





+ 0.4 
0.5 Wax 17,5 -01  |O.MAX 











Bie Pao 





@ Supply voltage VGG +0.3 to —42 V 
® Input voltage Vi +0.3 to —20 V 
® Operating temperature 1 Topr1 —20to +75 °C 
@ Operating temperature 2 Topr2 —20 to +85 a &: 
oe memory storage (with power OFF) 

® Storage temperature Tstg — 55 to 150 °C 
Recommended Operating Conditions (Ta = 25°C) 

@ Supply voltage 1 VGG — Vss —32.2 to —40 V 
@ Supply voltage 2 TGND — VSS —4.25to —14 V 
® High level input voltage VINH Vss — 1.8 to VSS+0 V 
® Low level input voltage VINL Vss — 14to VSS —4.25 V 
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Block Diagram 


\ 2 EE EES G EEE SEAL a 


Data register (14 bits) 


») Vss (OV) 
(2) Vea (—35V) 





(12) 1/O data input/output 


(13) VGND 


Input/Output 






Memory 
transistor array 









Mode 







p 
-_ C2 Mode control input 


Write select 

40 words X 14 eee control 

bit Frase circuit 
C3 






”n 
77) 
® 
pe 
xe) 
TG 
8) 
= 
2 
4 
. 
a 





Upper-bit address 
register 




















S 
Lower-bit address Bs ie) CLK Clock input 
decoder “3 te is 
S§2e 
Ons | 
i 
Lower-bit address 
register 
Pin Configuration (Top View) 
(OV) Vss[_|1 14) |NC* 
(-35V) Vee ]2 13|_|Vaeno 
Nc*[_13 \/O data input/output 
T.VOLT[ |4 |] NC 
TEST] |5 tol cs 
Clock input CLK |_|6 9] }C3 . 
S Mode control input 


Mode control input C1{ |7 8|_} C2 
*NC: No connection 
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Pin Description 



































































































































































































































No. | Type! Symbol Description 
1 Vss Power supply (IC board) termina! 
2 VGG Power supply terminal 
; 3 NC 
4 T.VOLT Used for test. (Usually open or connected to Vss) 
5 TEST Used for test. (Usually open or connected to Vss) 
6 | IN CLK Sync clock input 
7 IN Gi Mode control 1 input 
8 IN G2 Mode control 2 input 
9 IN C3 Mode control 3 input 
ie 10 | IN CS Chip select input. (Select when open or connected to Vss. Not selected 
t when connected to VGND). 
11 NC 
| 12 VO | 1/0 Data input/output and address input terminal 
= 3 VGnD | Interface voltage terminal 
14 NC 
Electrical Characteristics 1 (fae 25°C) 
Item Symbol| Min. Typ Max. Unit Remarks 
Power supply current IGG 2.0 3.4 mA Standby mode 
Input pull-up current 1 IIN4 —45 — 90 — 180 | pA CS input Vin = — 14V) 
Input pull-up current 2 lIN2 le 10 — 30 pA Other than CS (Vin = — 14V) 
High level! output voltage VoH | Vss—1 | V loH = — 200A 
Low level output voltage 1| VOL1 i VGND +0.5 V lol = 40unA "Note 1 
Low level output voltage 2} VoL2 | Venp +1.0 V lol = 500uA "Note 2 | 
Output leakage current IOLK | +1.0 “7 pA Vo = —14V 
*Note 1) Vann — Vss = —14.0V “Note 2) Vanp — Vss = —5.0V 
Electrical Characteristics 2 (Ta = 25°C) 
Item Symbol] Min. Typ Max. Unit Remarks 
Clock frequency f 1 (10) 16 50 kHz *Note 3 
Clock pulse width @WH 9 ys H level width 
Clock pulse width @WL 9 US L level width 
Rise, Fall time tri, tf 10 pS cS 
Rise, Fall time tr2, tf2 1 Ls Other than CS 
Data read out time tR 5 pS 
Number of reads NR 108 Times 
Write/Erase time tWE 16 | 60 ms 
Memory hold time tMH1 10 Years twE= 20ms “Note 4 
Memory hold time tMH2 1 Years tweE = 20ms “Note 5 





























“Note 3) fMIN = 10kHz only in the READ mode. “Note 4) Ta = 85°C after REWRITEs 104 times. 
“Note 5) Ta = 85°C after REWRITEs10* times. 
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Description of Functions 

The CXK1002P is specified in two 1-OUT-OF-10 codes with continuous addresses. Mode selection is 
specified, using the 3 bit parallel signals C1 to C3, in 7 modes: address input, data input, data output, 
data erase, write, read and standby. 

Data programming is performed by selectively inputting the internally-generated negative pulse to the 
MNOS memory transistor and inserting the charge into the gate insulating film SiO2Si3N4 with a tunnel 
effect. 


Mode Control 


Mode selection is controlled in the following seven modes using the 3 bit parallel signals, C1, C2 and 
C3. 
(H: VSs lelvel _—_L: VSS level) 





















































ates : 
Input wede S.B DAO DAI WRT ADI ERS READ NOP 
C1 H L L L H H a H 
C2 H H LE L L L H H 
C3 H L L H L H H L 
S.B : Holds contents of the standby address and data register. The output buffer becomes floating. 
DAO =: Outputs the data register information (transferred by READ) from the I/O terminal. 
DAI : Transfers information to be stored from the I/O terminal to the data register. 
WRT  : Writes, in a specified address, information transferred in the DAI mode. - 
ERS : Erases information stored in a specified address. 
READ : Transfers information stored, in a specified address, to the data register. 
ADI : Transfers information, in a address, to be specified from the |/O terminal, to the address 
register. 


NOP : Not in use. = 
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CXK1002P 


Required Time Width of Each Sequence 


1) Memory read cycle 








Denotes the smallest 
number of S.B clock 

Denotes the smallest 
number of S.B clock 

cycle. 


cycle. 


Note™ 
Note” 








Re . a 
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3) 


4) 








Mode switching, Input/Output timing 









































CLK 
C1.C2,C3 
V/O (input) ANY 
RU 
| 5us Sus 
Ous a (MAX) eve 518 
(Min)| 5us(Min) Po -< Ons! Mi (Min ) 
fy om us us| (Min) > ae 
il 7 pos [(Min) ARID a 
ieee | att ites | neat | | 
/O (Output) .) 





Recommended operations 

The mode switching signals (C1, C2 and C3) and input signal (I/O) are accepted internally only 
when CLK is at H and disregarded when CLK is at LOW. 

Accordingly, the signal switching can be performed in a wide range as shown in the above diagram, 
but switching is not so easy to understand. 

Therefore, the following conditions are recommended. . 

CLK should be one clock covering an L period and its succeeding H period. 

That is, one clock is divided into the first half L (VGND) and the 2nd half H (VSss). 

Then, the signal is switched in the 1st half CLK (L period) and accepted into the IC in the 2nd half H 
period, starting the entire operation. 
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(1) Memory read out 


Select a specific word (ADI), transfer the memory cell contents to a 16 bit data register (READ) and 
then output its register contents to the I/O terminal (DAO). 


iy ADI 








C1,C2,C3. ‘SB (more than 4 clocks) ADI (14 bits) YB = 
set are i 
Address data (Example of Address 39) \ 30 | Pa Gea 
20 0 | 
Address data (Example of Address 20) \ 


Details of time setting will be described later. 


When more than 14 clocks of address data (e.g.19 clocks) are input, data of the first 5 clocks are 
disregarded and the data of 14 clocks, only, are transferred to the address register. 


2) READ 


eo Se eer 





| 
C1,C2,C3 ADI ee s.B YY DAO 


S.B (Standby) requires more than 2 clocks. 


3) DAO 


ae Ea ea igh L| 


\ 
| 
i 





| 
{ 
| 
pa = Cie eee les 


: | | 
q cae pis 14 eee 5. 
CL.C2.08. S85 -X DAO —y S.B (more than 5 clocks) 
ss ————— te ee ge 


- ~\y—¢ — 
—_——(013 (bia XOX" Ka 1X D0) 


When more than 14 clocks of DAO period (e.g.20 clocks) are input, the first 14 clock data, only, 15 
effective and the succeeding 6 clock data is disregarded. 


— 20 tol00us- : aa 


| be ee 


! r—+} Ous(Min) 


Cr02°C3 x | _ \ 
| ee _———————— 
———‘1us (Min) 
oa 5us (Max) 


1/0 D13 D12 





CLK 








a oe 
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(2) Memory write 


Select a specific word (ADI) and erase the word (RES). 
Then, input the data to be written (DAI) and write (WRT). 
Ensure to erase (ERASE) before write (WRITE). 


1) ADI 
Same as in the memory read out. 








2) ERS 
e ~ WL uy 
com Gpewees 16 to60ms , Bie 
f~ 
: | ) ee DAI 
C1,C2,C3 ADI ERS 
3) DAI 








a ~t-log aerloe al Real -——- —— ae: Se a =< 


i ! ; 7 eee 
C1.c2.C3 $.B X DAI (14 bits) WRT 
» > 
1/0 pi3¥p12X¥p11 ¥p2X D1 DO X 


When more than 14 clock data (e.g.19 clocks) is input, the first 5 clock data is disregarded and the 
last 14 clock data, only, is transferred to the data register. 











4) WRT 
ene Le SEE ee et 
me 16 to60ms gi Taine | aoe ee 
TL, SE 
C1,C2,C3 S.B WRT ‘Y S.B (more than 5 cloks) 
5) Others 


(1) Cautions when switching power supply ON or OFF. 
1) ON 
Before the CXK1002P power supply terminal VGG reaches |VSS-VGG| > 15V, the other power 
supply (IC, etc) must be sufficiently stable. 
2) OFF 
After |VSS-VGG| & 15V, the other power supply must start decreasing in voltage. 
(2) CLK 
Clocks are input for write or read, the clocks must generate in 4bit time before the operations and 
be in the S.B mode during the 4bit time. After the series of operations, generate up to the S.B mode in 
5bit time. While clocks are not input, fix the CKL terminal to the H level. 
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(3) CS 

By setting the CS terminal (Pin 10) to H or open, the chip is selected; when set to L, the chip is not 
selected. 

When the chip is not selected, external inputs of CLK and mode control signals of C1, C2 and C3 are 
inhibited internally in the IC, and the S.B mode is forcibly activated. In this case. because the |/O out- 
puis start floating, the memory capacity can be expanded only with an CS terminal control that has 
many chips connected in common. 

Do not switch the CS signal during the sequence. switch 4 clocks before the sequence start or 
switch 5 clocks after its completion. When the CS signal is switched while the clock is at 
L.malfunction may result depending on a combination of C1 ,C2 and Ca (The mode might be changed 
to ERS, WRT or DAO). 

As malfunction often results when the CS terminal is switched from H to L, ensure the switching 
while the clock is at H. 








CLK — Pe oe ce ceiencune bd oe a 
MODE SB _ ADI DAO ee 
Cs / | ; es 
More than i More than si 
4 CLKs » CLKs 


Test Circuits 
1. Interface with 5 V NMOS, CMOS 


< 
Qo 
‘.) 





3 Ree a NC (04) 


2 Voc Vono 13 Vss + 


(3) NC 1/0 (2 1/0 
T. VOLT N l 
(4) T.vO cil AC = 
(5) TEST CS (10 _ 
jee hs > 
AODE 
G1 c2k®) 0 _30V 


CLK 





CXK1002P 
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2. Interface with 10 V PMOS 













CXK1002P 
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CXK1003P 





320-bit (20 word xX 16 bit) Non-volatile Memory 








Description Package Outline Unit:mm 
The CXK1003P is a 20 word X 16 bit EAROM 

allowing electrical erase and programming. It is de- 14pin DIP 

signed using the MNOS process technologies to 18.9 MAX 


transmit address and data serially through a single O.5MAX’ 17.5153, 0.5 MAX 
two-way bus. 

This device is the most suitable for a read-only- 
memory system requiring repeated rewritings, in- 
stantaneously, in the electronic tuner non-volatile 
channel memory and field. 





Features 

® Full-decode 20 word X 16 bit composition. 

® Rewritable in word units 

® Memory storage without power supply .. more 
than 10 years. 

® Write/Erase time ...... 20Oms/word. 

® — 35V single power supply. 

® Allowable number of writes and erases ...... 
more than 10° 

® Low power consumption design (70 mW typ.). 











DIP-14P-04 


Structure 
P-channel MNOS IC 


Absolute Maximum Ratings (Ta = 25°C) 


® Supply voltage VGG +0.3 to —42 V 

® Input voltage VI +0.3 to —20 V 

® Operating temperature 1 Topr1 —20 to +75 2G 

® Operating temperature 2 Topr2 —20 to +85 °C 
aa memory hold condition (with power off) 

® Storage temperature Tstg —55 to 150 2C 


Recommended Operating Conditions (Ta = 25°C) 


® Supply voltage 1 VGG — VSS —32.2 to —40 V 
® Supply voltage 2 TGND — VSS —4.25 to —14 V 
® High level input voltage VINH Vss — 1.8 to VSS+0 V 
® Low level input voltage VINL Vss — 14 to Vss —4.25 V 
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Block Diagram 


Data register (14 bits) 


(1) Vss (OV) 
(2) Vee (—35V) 


a2) /O data input/output 


69 VGND 


I/O buffer 


Memory Read 


' 
transistor array eal | Mode o ie, | 
Writ ts i 
e select C2 Mode control input 


20 words X 16 control 
bit Erase circuit 





C3 


” 
n 
® 
ke 
ue) 
ae) 
© 
sa 
a 
ha 
® 
a. 
[= 
> 


Upper-bit address 





register 





| Lower-bit address (6) CLK Clock input 


decoder 





Cc 
AS) 
~~ 
G 
ey 
® 
Cc 
o 
om 











Lower-bit address 
register 





Pin Configuration (Top View) 








(OV) Vss[_]1 14) |NC* 
(-35V) Vee ]2 13/_]VGnD 
Nc*f 13 12] |1/O data input/output 
T.VOLT] |4 11| | NC 
TEST] |5 10] |CS 


Clock input CLK | |6 9| |C3 
— Mode control input 


Mode control input C1] |7 8| | C2 
*NC: No connection 
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Pin Description 


No. | Type| Symbol Description 


1 Vss Power supply (IC board) pin 


ss) 
: 
8 
| [vor | vento net oor 


TEST Used for test. (Usually open or connected to Vss) 


Nn | CLK Sync clock input 
IN 


C1 Mode control 1 input 


Pee IN C2 Mode control 2 input 
9 SIN C3 Mode control 3 input 
Le 


slola 


als 


cS Chip select input. (Select when open or connected to Vss. Not selected 
when connected to VGND). 








L 2 /0 Data I/O and address input pin 
VGND Interface voltage pin 
a 


Electrical Characteristics 1 (Ta = 25°C) 


Input pull-up current 1 —45 CS input (Vin = —14V) 
High Level output voltage lok = —200uA 
Fonpitiensersiment | ox | | 


*1) Vonp — Vss = —14.0V. *2) Vann — Vss = —5.0V 








— 
WO 




























Input pull-up current 2 



























uA | Vo=—14V 
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Electricai characteristics 2 (Ta = 25°C) 
tem | Symbol | Min. Typ. Max. Unit | Remarks 
Clock frequency f 1 (10) 16 "3 


50 kHz 
Clock pulse width H level width 
Clock pulse width Lovet wath 
10 Us 


Rise, Fall time tri, tf1 








Rise, Fall time tr2, tf2 1 ps Other than CS 




















| Write/Erase time tWE 16 60 ms 
Memory hold fine. tMH1 10 y 7 Years | twe= 20ms “4 
Memory hold nie tw | ot] | | Years | twE= 20ms “5 





* 3) fMiIN = 10kHz only in the READ mode. 
*4) Ta = 85°C after REWRITEs 104 times. 
*5) Ta = 85°C after REWRITEs105 times. 


Description of Function 


The CXK1008P is specified in two 1-OUT-OF-10 codes with continuous addresses. Mode selection is 
specified, using the 3 bit parallel signals C1 to C3, in 7 modes: address input, data input, data output, 
data erase, write, read and standby. 

Data programming is performed by selectively inputting the internally-generated negative pulse to the 
MNOS memory transistor and inserting the charge into the gate insuiating film SiO2Si3sN4 with a tunnel 
effect. 


Mode Control - 


Mode selection is controlled in the following seven modes using the 3 bit parallel signals, C1, C2 and 
C3: 







































































(H: VSS lelvel _—_L: VSS level) 
Mode ~ 2 
input $.B DAO DAI WRT AD! ERS READ NOP 

Cal H L L a H H L H 
C2 H H L L | L L H H 
C3 H L Le H L H H L 

S.B : Holds contents of the standby address and data register. The output buffer becomes floating. 

DAO  : Outputs the data register information (transferred by READ) from the I/O pin. 

DAI : Transfers information to be stored from the I/O pin to the data register. 

WRT : Writes, in a specified address, information transferred in the DAI mode. 

ERS : Erases information stored in a specified address. 

READ : Transfers information stored, in a specified address to the data register. 

ADI : Transfers information, in a address, to be specified from the |/O pin, to the address register. 

NOP : Not in use. 





= LST ss 
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Required Time Width of Each Sequence 


1) Memory read cycle 


< 
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© 

ra 
Py 3 vy Lt ie 1 * | 
oe ii ME 
ia = raleetay S Oo 
igi 4 ie 3 
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op) << ma j O « *) 
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oni hoa number of S.B clock 
in ce cycle. 
I 
{ ii ) } 
2) Memory write cycle 
hog 4 v I Mesa Y Po I» Seah ae 
i YS = ce ig | a iy! ane 
io B Ay ia 2 idk sae 
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oo | iN! = 1A ES 
iii 
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1/0 
Address data Write data | 
! i | | 
| ! i qe AT | 
Lo 
; bk oa 
' I \ _ ! 
_ | 7) Oi; = op! ox | m 
om -! Q c0 | <x ! 
oi = ta Di A A, = ee 
poy 
ih , Note Denotes the smallest 
l i 4 ; number of S.B clock 
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cycle. 
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3) Mode switching, I/O timing 







































“1s | 10us | tus | 10us 
| (Min) | (Min) | | (Min)| =| | (Min) 
als - - 7 F 
7 | 
KAY 
Cl62 C3 
/O (Input) AV AA (2 Hee uN, a XN 
Axia) OA © AN OR 
( 
(Min) 5 us (Min) r (Min) (Min) 
‘nl < Ops Ops 
PTR fami) tttiny =, VARID saa a 
Ae 
/O (Output) 


4) Recommended operations 

The mode switching signals (C1, C2 and C3) and input signal (I/O) are accepted internally only 
when CLK is at H and disregarded when CLK is at Low. 

Accordinaly, the signal switching can be performed in a wide range, as shown in the above diagram; 
switching, however, is not so easy to understand. 

Therefore, the following conditions are recommended. . 

CLK should be one clock covering an L period and its succeeding H period. 

That is, one clock is divided into the first half L (VGND) and the 2nd half H (VSs). 

Then, the signal is switched in the 1st half CLK (L period) and accepted into the IC in the 2nd half H 
period, starting the entire operation. 
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(1) Memory read out 


Select a specific word (AD!), transfer the memory cell contents to a 16 bit data register (READ) and 
then output its register contents to the I/O pin (DAO). 


1) ADI 


CLK , UUULULU ll alll 


al ak ee snus - sia a 





See 
Address data (Example of Address 19) \_10 | me 
————————— fp —— es ————— 
Address data (Example of Address 0) \_ 00 | A Oj 


Details of time setting will be described later. 
When more than 12 clocks of address data (e.g.19 clocks) is input, data of the first 7 clocks is dis- 
regarded and the data of 12 cloks, only, is transferred to the address register. 


2) READ 


- UE Pr 


c1,02,¢3 55 DAO 


S.B (Standby) requires more than 2 clocks. 


3) DAO ~ 


| : | i i , \ 
fe Geo ee oe Pe iors eel Oasis ee a 


CE .2 63 $B | DAO X  §.B (more than 5 clocks) 
’ 3 —___—_—— 
oraXoisX_*X ba D1 X 50) 


When more than 16 clocks of DAO period (e.g.20 clocks) are input, the first 16 clock data, only, is 
effective and the succeeding 4 clock data is disregarded. 


(20to100us 


ie OE re: Oe cee SO noes 
ee} Ons (Min) 
G1,62,C3 ' ' ay Saeewe 
| Newent 
_ “lus sain) 


uae 5us (Max) 


je a ee ee 








f 
| 
' 
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(2) Memory write 


Select a specific word (ADI) and erase the word (RES). 
Then, input the data to be written (DAI) and write (WRT). 
Ensure to erase (ERASE) before write (WRITE). 


1) ADI 
Same as in the memory read. 





2) ERS 
! 1 nae 16to60ms | a eee es 
C1,C2,C3. ‘ADI ERS 5.5 DAI 
; PRO. Sem 
3) DAI 


CLK Ou bl bs he ee ee at 


— 1 woes ee ies J! saslace aid ai week - a 


ae . 
c1,c2,c3 S.B X DAI(6 bits) 7 ¥ S.B  X WRT 
vo XpisXoraXorsX_,Xo2XorXooX 


When more than 16 clock data (e.g.19 clocks) is input, the first 3 clock data is disregarded and the 
last 16 clock data, only, is transferred to the data register. 


4) WRT 


ae 0) LE La 


1 _16to60ms Seabee De Boe 
| | Sie ! | 


ae otra 
C1j,C2,C3. S.B YX WRT — X S.B (more than 5 cloks) 


5) Others 





(3) Cautions when switching the power supply ON or OFF. 
1) ON 
Before the CXK1003P power supply pin VGG reaches |VSS-VGG| > 15V, the other power supply 
(IC, etc) must be sufficiently stable. 
OFF 
After |\VSS-VGG| S 15V, the other power supply must start decreasing in voltage. 
2) CLK 
Clocks are input for write or read, the clocks must generate in 4bit time before the operations and 
be in the S.B mode during the 4bit time. After the series of operations, generate up to the S.B mode in 
5bit time. While clocks are not input, fix the CLK pin to the H level. 
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3) CS 


By setting the CS pin (Pin 10) to H or open, the chip is selected; when set to L, the chip is not 
selected. 

When the chip is not selected, external inputs of CLK and mode control signals of C1, C2 and C3 
are inbibited internally in the IC, and the S.B mode is forcibly activated. In this case. because the |/O 
outputs start floating, the memory copacity can be expanded only with CS pin control that has many 
chips connected in common. 7 

Do not switch the CS signal during the sequence. Switch 4 clocks before the sequence start or 
switch 5 clocks after its completion. When the CS signal is switched while the clock is at L. malfunc- 
tion may result depending on a combination of C1, C2 and Cs. (The mode might be changed to ERS, 
WRT or DAO). 

As malfunction often results when the CS pin is switched from H to L, ensure the switching while 
the clock is at H. 





es, eee LL 
MODE + § S.B ADI DAO S.B 
CS a aa 
| More than More than - 
4 CLKs 5 CLKs 


Test Circuits 


1. 


Interface with 5 V NMOS, CMOS 


+5V 





CXK1003P 






jain] a 
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2. Interface with 10 V PMOS 


—10V 









CXK1003P 


jajaft 


= SOV 
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512-bit (82 word X 16 bit) Non-Volatile Memory 





Description 

The CXK1Q004L is an electrically erasable and 
programmable E2PROM of 32 words X 16 bit 
structure, employing the non-volatile memory 
transistors of the MNOS type. 

As the sequence controller is built-in the IC 
and the control signals necessary for operations 
are generated within the IC, the chip can be 
controlled with fewer program steps. : 

The IC built-in a charge pump circuit and all 
the operations can be performed with only the 
5V power supply. It requires no high voltage, 
and it is so designed as to require low power 
consumption (20 mW Typ). It has non-volatile 
channel memory for the electronic tuner and a 
most suitable read-only memory system that can 
be rewritten immediately any time when necessary 
in the fteld. 


Features 

¢ Single 5V power supply 

¢ 32 words X 16 bit structure of full decoding 
Rewritable in 1-word unit 

Memory retention time of more than 10 years 
with no power supply 

Number of erasures and writings of more than 
10° times 

Built-in sequence controller 

Built-in timing circuit for erasure of writing 
¢ 4 bit [/O control 

¢ Low power consumption design (20 mW Typ.) 


Structure 
P-channel MNOS IC 


Absolute Maximum Ratings (Ta=25°C) 


Package Outline 





10 pin SIP 


24,270.25 














rol | 





+ 
7Xo25) | 
She eae 2 aes 


¢ Supply voltage Vcc —0.3 6 +70 V 

* Input voltage VIN =—O.3 to VECrUs V 

¢ Operating temperature Topr —20 to +75 °C (CXK1004L) 
Topr -40 to +85 °C (CXK1004L-1) 

¢ Storage temperature Tstg —55 to +150 "¢ 


*Note) This value is at normal condition, it may be 0.5V 


at the transient time (20 to 30 ms). 
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Unit: mm 
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Recommended Operating Conditions (Ta=—20 to +75°C, Vss=OV) 


¢ Supply voltage Vcc 4.5 to 5.5 V 
¢ Clock frequency fCLK DC to 50 kHz 
¢ High level input voltage VINH1 Vecc-1.5 to Vcc V 
* Low level input voltage VINL1 O'to Voce=3.5. V 
« High level input voltage (OSC pin) ViINH2 Vcc-—O.5 to Vcc V 
¢ Low level input voltage (OSC pin)  ViNi2 0 to 1.5 V 


Block Diagram and Pin Configuration (Top View) 


J 


ERASE/ | 
WRITE 
| 


COMMAND es DATA 
DECODER REGIS- TIMING 
TER CONTROL 





CLOCK | 32 WORDx 16 BIT 
BUFFER 1/0 ADDRESS i MNOS CHARGE 
| BUFFER DECODER Pee PUMP 





OSC CLK CE i/04 1/03 1/02 1/0 1 Vss TEST Vec 
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Pin Description 








No. (/O0 | Symbol Description 
1 | OSC | Qscillation pin 

2 | CLK Sync clock input pin 

3 | CE |Chip enable input 








































































































4 1/0 (/04 | Address and data |/O pin 4 
| 5 | VO | 1/03 Address and data 1/O pin 3 
6 \/O [/O2 | Address and data I/O pin 2 
| 7 I/O 1/01 | Address and data |/O pin 1 
8 Vss Power supply pin 
9 | TEST | Test input pin (normally connected to Vcc) 
10 Vice Power supply pin 
Electrical Characteristics 1 (Ta=—20 to +75°C, Vcc=5V+10%, Vss=OV) 
Item Symbol Pin Condition 
Power supply current cc ~—sSeee a 
fiaput pull-up current liu CLK, CE 
Input leakage current link |All input pins 
Output leakage current loLK (All output pins 
Output voltage high level 1} Vou1 |1/01 to 1/04 isd==0. Sina 
Output voltage low level 1| Voir |1/01 to 1/04 |loL=+0.5mA 
Input current 2 *2 lIN2 Osc ey 

















Note) *1 Includes the erasure and write times. 
*2 Only during toscH (see Timing Chart (3)) 


In case when OSC pin is controled by external controller, 
control IC is required to have more than 1.5 mA of drive- 
capability because Q2 is on state during toscH and enough 
current is required. 

Vee—O5V During te and tw, both Q1 and Q2 are off state and OSC 
pin is at high impedance. 

During the period other than Erase/Write, only Q1 is on 
state (Ron=10 kQ typ.) and OSC pin ts pulled up. 






I IN2 





“1402 


CXK1004L 


Electrical Characteristics 2 
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(Ta=—20 to +75°C, Vcc=5V410%, Vss=O0V) 




















Item Symbol! Conditions 
Clock pulse width tWH 
Clock pulse width if tWL 
Data input setup time tDs 
Data input hold time tDH 


Min. 
10 
10 


Typ. 

















Rise/fall time 






Clock setup time 





Data delay time 





tr. tf 








toD 














Number of read 





Nr |Refresh time 














Write time 


tw |C=0.47uF, R=150ka 











Erasure time 


te |C=0.47uF, R=150kA 





tcKS 10 pus} 
5 


[Ls 
[Ls 
[Ls 














Memory retention time 1 








Memory retention time 2 


Command Table 








WY te erase Ta=ee°G 


Store at Ta=85°C 








Operational command 


















~ DR: Memory read 
DW: Memory write 


No operation 












H (No operation 








H |No operation 

















No operation 


Note) X denotes no relationship. 


ee ae 


After rewriting 104% times 


After rewriting 10° times 





107 ime 
30 60 ms 
30 60 ms 
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I/O Timing Chart 


Input Mode 




















(10us Min.) 
CLK 
tps tDH tDs (DH 
(Ous Min.) (Ous Min.) soos 


No relation to H and L 





Output Mode 


tR (1us Max.) te (Tus Max.) 


OQ 
é 
A 










/O VALID 


XXX/ WAN 
ee | 


toD ‘OD iN Output is uncertain 
(5us Max.) 





Access Mode 


tcKS {+ (10us Min.) 









AP as 


Kian SINT YS 


Timing Chart 
(1) DR: Data Read 






1/01 Va 


1/02 


\ dont care 
x 


1/03 


ae ‘pa Dt2 : 
oe u mee : nN 





1/O MODE INPUT OUTPUT INPUT 


(2) DW1: Data Write 1 


1/01 
1/02 


1/03 





1/04 





(3) DW2: Data Write 2 
= ee ent 


1/04 














1/02 





1/03 








1/04 














Min. 


te 30msec 


__ }—————~ 


tw 30msec 














5 usec 
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512-bit (32 word X 16 bit) 


Description 

The CXK1005P is an electrically erasable and pro- 
grammable E2PROM of 32 word X 16 bit structure, 
employing the non-volatile memory transistors of the 
MNOS type. 

As the sequence controller is built-in the IC and 
the control signals necessary for operations are 
generated within the IC, the chip can be controlled 
with fewer program steps. 

The IC built-in a charge pump circuit and all the 
operations can be performed with only the 5V power 
supply. It requires no high voltage, and it is so 
designed as to require low power consumption 
(20 mW Typ.). It has a non-volatile channel memory 
for the electronic tuner and a most suitable read-only 
memory system that can be rewritten immediately 
any time when necessary in the field. 


Features 

e Single 5V power supply 

e 32 word X 16 bit structure of full decoding 

e Rewritable in 1-word unit 

e Memory retention time of more than 10 years with 
no power supply 

e Number of erasures and writings of more than 10° 
times 

e Built-in sequence controller 

e Built-in timing circuit for erasure of writing 

e 4-bit I/O control 

e Low power consumption design (20 mW Typ.) 


Structure 
P-channel MNOS IC 


Absolute Maximum Ratings (Ta=25°C) 


0), UG lelete) 5 


Non-Volatile Memory 


Package Outline 


Unit: mm 
16 pin DIP 


Sd | 
id 
St! 











Die = eR = OF 





e Supply voltage Vec =0:3 10 “7.0 V 
e Input voltage VIN —0:3" “to VeeTO:3* V 
¢ Operating temperature Topr 20 16:4-75 =¢ 
e Storage temperature Tstg Sa s).o io lak ll 0) =C 


* Note) This value is at normal condition; it may be 
O.5V at the transient time (20 to 30 ms). 
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Recommended Operating Conditions (Ta=—20 to +75°C, Vss=OV) 


¢ Supply voltage Vcc 4.5 to 
e Clock frequency fcLK DG-t6 
e High level input voltage ViINH Vcc—1.5 to 
e Low level input voltage VINL 0 to 


¢ High level input voltage VinH2 Vcc—O.5 to 
(OSC pin) 

e« Low level input voltage Vini2 0 to 
(OSC pin) 


Block Diagram and Pin Configuration 


m COMMAND 
DECODER 


TEST 1 


5.5 V 
50 kHz 
Vec V 
Vec="3:5 V 
Vcc V 
1.5 V 
(Top View) 


CLOCK 
BUFFER 


| 7/0 ee ane 


TEST2 ee, DECODER 


32 WORD x16 BIT 


Osc 


NC 


NC 
ERASE/ 
WRITE 
TIMING 
CE CONTROL 


MNOS 


MEMORY 


CHARGE 
PUMP 


SAAS =: 





(16) CLK 


BUSY 


1/0 1 





I/O 2 


1/0 3 


(11) 1/04 
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Pin Description 


























































Description 

1 | | IN] Initialize input pin 
Z TEST! Test input pin (normally connected to Vcc) 
3 TFEST2Z Test input pin (normally connected to Vcc) 
4 Vcc Power supply pin 

— 
5 | OSC Oscillation pin 
6 NC 

df 
7 | NC 

a pom 
8 I | CE Chip enable input 

—_|—__— 
9 Chip enable input 





me = 














/ 10 Power supply pin 

| 4a (We ‘vod | Aadtess and date. /O pia 4 
12 \/O 1/03 Address and data !/O pin 3 
13 ] 0 | /02 Address and data I/O pin 2 








\/O 1/01 Address and data |/O pin 1 
O BUSY BUSY signal output pin 

















Sync clock input pin 


Electrical Characteristics 1 


(Ta=—20 to +75°C, Vcc=5V +10%, Vss=OV) 























Item Symbol; Pin Name Condition 








Supply current Vec 4 














Input pull-up current Hu CLK, CE, CE 

Input leakage current litk =6©} All input pins 
| ; 

Output leakage current lo.k |All output pins 

















Output voltage high level 1 VoH1 | 1/01 to 1/04 'loy=—O0.5mA 








Output voltage low level 1 | Vow | 1/01 to 1/04 |lo.=+0.5mA 






































a ~ + 
Output voltage high level 2 | Vonz BUSY | loH+=—40 uA NCC yu 
7 a 
Output voltage low level 2 Voz BUSY lo=+40 uA 
VIN2= 
Input c a 2 OSC 
nput curren 2 lIN Vec—0.5V 








Note) *1 Includes the erasure and write times. 
*2 toscH See Timing Chart (3) 


EE eee —————————————————— 
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Electrical Characteristics 2 
(Ta=—20 to +75°C, Vec=5V £10%, Vss=OV) 


































































































item Symbol Condition Min. Typ. Max. Unit 
Clock pulse width | tWH 10 lus 
Clock pulse width tWL | 10 Us 
Data input setup time tos 0 ll lus 
Data input hold time tDH O [ts 
Rise/fall time ‘a tet _ [ | 1 us 
Clock setup time tcKS | 10 Us 
Data delay time top 5 Ls 
Number of read Ne |Refresh time 107 109 time 
Write time tw |C=0.47 uF, R=150 kQ 30 60 | ms 
Erasure time | tE C=0:47 WF, B=T50 kQ i 30 60 ms 
Memory retention time 1 —— tMHt as ee Ore 10 year 

| Memory retention time 2 tMH2 Asie pes mes 1 year | 


* Note) It indicates the value during C=0.47 wF and R=150 kQ), and for example, it become is tw 
(tz)=40 ms(typ.), 80 ms(max.) when during C=0.1 UF and R=82 kQQ (See Fig. 1). 


Command Table 




























































































1/01 /02 | /03 | 1/04 | Operational command 
| L L H L | DR: Memory read 

H L yi L DW: Memory write 
xX X L L No operation 
X X L H No operation 
Xx xX H H No operation 
My ox x X | No operation 
Xx Xx xX X No operation 

H x x x x No operation 

H 7 X X x X | Xx x No operation | 





Note) X denotes no relationship. 
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Description of Circuit Operations 

Interactions between the memory and controller are performed by using two types af commands, the DR 
(Data Read) and DW (Data Write). The DW has two methods; namely, one method is to generate 
automatically by attaching CR to the OSC pin the erasure write-in time, and the other is by applying erasure 
write-in pulses to the OSC pin from the controller. Signals entered from the I/O bus are taken into the circuit 
at the fall time of CLK, and the output signals from the memory are obtained at the rise time of the CLK. The 


signals to be sent to the memory are switched while the CLK is in ‘“H” level and they are fixed when the 
level is “L". 


(1) DR: Data Read (Memory Read) 

Entering the DR mode “L, L, H and L” from the I/O bus and entering the 5 bit address data at the next 
two clock cycles result in reading out the memory cell contents in the succeeding single clock cycle. 
Then, in the next four clock cycles, 16 bit data of D1 to D16 are output from the I/O bus, at every 4 bits 
time. 

Now, a detailed description of the circuit operations will be given below. 

e First the initialization is applied, then after 10 us the first clock pulse is entered. The data read mode 

“L, L, H and L” which have been set to the I/O bus are taken into the circuit at the fall time of the first 

clock pulse. At the same time, the BUSY signal is output from the memory and goes into the BUSY 

state. 

At the fall time of the second clock and the third clock pulses, the address data “AO, A1, A2 A3” and 

“A4” are taken into the circuit, respectively. 

e« At the memory cell contents are read out internally at the fall time of the fourth clock pulse, the data 
“H, H, H and H” should be set to the i/O bus. 

« At the rise time of the fourth clock pulse, the 4 bit data of ‘D1 to D4” are output to the I/O bus, in 
synchronization with the CLK. Likewise, at the rise time of the fifth clock pulse the data of D5 to 
D8’, at the rise time of the sixth clock pulse the data of ‘D9 to D12”, and at the rise time of the 
seventh clock pulse the data of ‘‘D13 to D16” are output into |/O bus. That means a total of 16 bits 
are output during the four clock cycles. 

e At the fall time of the ninth clock pulse, the data ‘‘H, H, H and H” are taken into the circuit, and the 
BUSY output is released. 

Note) X denotes no relationship. 

(2) DW1: Data Write 1 (Memory Write in OSC automatic transmission) 

This paragraph describes when C-R (C=0.47 uF, R=15022 typ.) is attached to the OSC pin. 
Enter the DW mode “H, L, H and L” from the !/O bus and enter the 5 bit address data into the next two 
clock cycles. The data being written in after 1 clock is 4 bits, so with a total of 4 clocks 16 bits are input. 
In the after the data has set, the internal oscillation circuit automatically starts the operation and makes 
the clock timings of every 30 ms (typ.) for erasure and writing. 

Whether the erasure/write operation has been completed can be datermined by observing the BUSY 

output signal. 

A detailed description of the circuit operations for the data write will be given below. 

The initialization is applied first, and after 10 ps the first clock pulse is input. The data write mode 

H, L, H and L” set in the I/O bus is taken into the circuit at the fall time of the first clock pulse. At the 

same time, the BUSY signal is output from the memory and memory becomes into the BUSY state. 

At the fall times of the second and third clock pulses, the address data “AO, A1, A2 A3” and “A4” are 

taken into the circuit, respectively. 

At the fall time of the fourth clock pulse, the data “H, H, H and H” are set in the I/O bus. 

e At the fall time of the fifth clock pulse the data of ‘D1 to D4”, at the fall time of the sixth clock pulse 
the data of “D5 to D8”, at the fall time of the seventh clock pulse the data of ‘D9 to D12”, and at the 
fall time of the eighth clock pulse the data ““D13 to D16" are taken into the circuit, respectively, from 
the I/O bus, 4 bits at a time. The 16 bit data are set to the register within the circuit. 

e At the rise time of the eighth clock pulse the OSC pin automatically starts oscillation. During the first 


oscillation cycle the erase operation and during the second oscillation cycle the write operation are 
automatically performed. 
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(3) DW2: Data Write 2 (Memory Write-in: Apply OSC external pulse) 

Described hereafter is the case in which erasure write pulse is applied to the OSC pin from the 

controller. 

Input DW mode “H, L, H, L” from I/O bus, enter address data 5 bits by the next 2 clocks, and, after 1 

clock, input 16 bit write-in data (4 bit X 4 clock). Heretofore, it has been identical to ‘“DW1". After the 

data has been set, enter erasure write in pulses (Respectively over 30 ms) to the OSC pin. Details of the 

Operations are given below. 

e As it is the same as “DW1” until data is set, the description is omitted. 

e After the rising of No.8 clock, the low period te (30 ms), high period toscu (5 to 50 us), and low 
period tw (30 ms) pulses are input to the OSC pin. Operations of erase at the te time, write at the 
toscH + tw time are carried out. : 

e “‘H, H, H, H” are fetched from the I/O bus at the falling of the No.9 clock, and reset is applied to the 
internal counter. When OSC pin is made high after the end of tw, the BUSY output is also released. 


Notes on Application 
(1) Power-on Reset Circuit 
The power-on reset circuit is built-in the memory internal circuit. When the initialization is applied 
using the power-on reset circuit, the following items should be observed: 
e The power supply should be smoothly raised and be noise free. 
e The power supply rise time tk should be 0.1<tr<50 (ms). 
e At the power rise time, the input pin should not be lower than Vss and higher than Vcc. 


(2) Initialization 

When the power supply is turned on, the initialization should be applied externally whenever possible. 
In the normal operation when the memory is not being accessed, hold the initialization state so that 
erroneous changes of data by noises can be avoided. 

When the initialization is applied, either the INI or CE is set to high, or the CE is set to low. Those pins 
perform the same function. Note that the initialization should not be made when the BUSY signal is 
being output (that is when the memory is in BUSY state). Otherwise, the access operation made 
immediately before is not guaranteed. 





(3) Continuous Access 
When the memory is continuously accessed, memory access should be started after 10 us of the 
release of BUSY signal or release of the initialization by switching one of the signals of INI, CE, CE, etc. 


(4) Pull-up Resistor 
Basically, the pull-up resistor is not necessary for the output pins (1/01 to 1/04 and BUSY). I/01 to 1/04 
are kept at high impedance in the input mode. Since BUSY outputs low during the memory operation 
and outputs high in the stand-by mode, it is recommended not to attach a pull-up resistor. 
If the pull-up resistors are required for system stabilization, the following values should serve as a 


standard. 
1/01 to 1/04 Higher than 22 kQ 
BUSY Higher than 120 kQ 
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(5) E/W (Erase/Write) Oscillation 
By attaching the CR externally to the OSC pin, the oscillation is automatically started from the rise time 
of the ninth clock pulse of the “DW” to generate the timings of the erasure and writing. The standard 
values of the CR are set as follows: C=0.47 uF and R=150 kN. At this time, the Erase/Write times 
become as follows: Erase=30 ms (typ.) and Write=30ms (typ.). When other constants are to be 
selected, determine the values in the recommended range by referring to Fig. 1. When it is out of the 
range, the memory retention time may not be guaranteed. 


(6) Caution to be exercised when controlling the time of erasure and write-in from the exterior. 
When it is considered to make the OSC pin over (Vcc—0.5V) during the toscu, the Q2 in the figure below 
is turned ON and the current flows into the IC. Therefore the control IC must have the capability of the | 
drive of over 1.5 mA. 
Moreover, both Q1 and Q2, the OSC pin during the te and tw is OFF and it is at high impedance. Except 
for Erase/Write, Q1 only is ON (Ron, typ. = 10 kQ) and the OSC pin is pulled-up. 


Vec-0.5V 
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Timing Chart 
(1) DR: Data Read 


INI OU ee ee ee t~*S 
GLK : polio r 


1/02 





> 
Nv 
x 
x 
° 
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O° 
nA 
Pa 
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1/03 H 


AZ | ' ! D8 pl2 D16 
1/04 L x H a \ an HI Ny 
i 
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BUSY | : 
0 MODE ne ca 


(2) DW1: Data Write 1 


INI Do ete ah ons wee ee 


( t 1 ! i ' 1 l 




















1/01 








1/02 


1/03 














1/04 


BUSY \ ERASE (te) WRITE wll 
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CLK 


1/01 





1/02 
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OSC 


— tt WRITE, 
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I/O Timing Chart 


Input Mode 


(10us Min.) 


SON Yo 


<—— twE ——»e—— twH- > ——_ tw ——_ > 


(10us Min.) 
CLK 























tps tDH tps 
(Ous Min.) (Ous Min.} 
Output Mode 
tr (1s Max.) tf (1us Max.) ; 
Ta —+—_ 
80% --+ fcc ) | 
CLK | 
DO TO Shocae, sip or tines fi RAS Sa Is 
1/0 XX) VALID aoe 
KA [KXAN 
pe 
top toD 
(5us Max.) 
Access Mode 
tCKS (10us Min.) 
INI, CE VALID 
CE 
CL 
BUSY 
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' VALID 








tDH 
No relation to H and L 


VALID 


Ree Output is uncertain 





(10us Min.) 


CXK1005P SON Ye 





OSC Pin constant 
(Vcc=5V +£10%, Vss=OV, Ta=25°C) 
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Ta — Ambient temperature (°C) 
Vcc — Power supply voltage (Vv) 
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Application Circuit 
1) When CR is oscillated 


When pull-up resistance is used, use one with over 22k. 














Vcc +5V 


CLK 






Micro 


IN Computer 






(3) 1/02 Pepa ‘ | 
CXK1005P 
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2) When controlled by exterior 


When pull-up resistance is used, use one with over 22k. 
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1024-bit (64 word X16 bit) Non-Volatile Memory Preliminary 


—— 


Description Package Outline Unit: mm 

The CXK1006L is an electrically erasable and 7 — 
programmable 64 word X 16 bit E2 PROM IC using 10 pin SIP 
MNOS non-volatile memory transistors. 

The sequence controller is controlled with fewer 
program steps because it is incorporated in the IC 
and control signals for its operation are generated 
there. 

The charge-pump circuit enables ail operations 
to be executed with only a 5 V power supply. No 
high voltage is needed thereby enabling low-power 
consumption design (25 mW Typ.). The electronic 
tuner has a non-volatile channel memory and field | 
making it ideal for a ROM system requiring several Peel 
instant reloads. oo 
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Features 

e Single 5V power supply 

e Full-decode 64 word X 16 bit structure 

e Reloadable in one-word unit 

e Memory holding more than 10 years with no 
power supply 

e Erase and write more than 10° times 

e Incorporated sequence controller 

e Built-in timing circuit for write and erase 

e 4-bit input/output control 

e Low power consumption design (25 mW Typ.) 





Structure 
P-channel MNOS IC 


Absolute Maximum Ratings (Ta = —20 to +75°C) 
@ Supply voltage Vcc —0.3 to 7.0 V 
e Input voltage VIN —0.3* to Vcc +0.3* V 
® Operating temperature Topr —20to +75 a 
e Storage temperature Tstg —55to +150 Os 
*Note) This value is for the steady state. In transit (20 to 30 ms), 0.5V is sufficient. 
Recommended Operating Conditions (Ta = —20 to +75°C, Vss = OV) 
e Supply voltage Vcc 4.5 to 5.5 V 
e Clock frequency fCLK DC to 50 kHz 
e High-level input voltage VINH1 Vcc —1.5 to Vcc V 
e Low-level input voltage VINL1 Oto Vcc —3.5 V 
High-level input voltage VINH2 Vcc —0.5 to Vcc V 
(OSC pin) 
Low-level input voltage VINL2 Oto 1.5 V 
(OSC pin) 


— 155 - 


CXK1006L SONY; 


Block Diagram and Pin Configuration (Top View) 


Erase/ 
Data Write 


Register Timing 
Control 








Command 
Decoder 
















64 word X 16 bit 









Address 
Decoder 












MNOS 
Memory 


Clock 
Buffer 


h 





1/0 
Buffer 





OSC CLK CE /O4 /03 1/02 /01 Vss TEST Vcc 
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Pin Description 


No. 


/O 





Symbol 


Description 
Oscillation pin 


Sync clock input pin 


+> 


Chip enable input 
















Address and data input/output pin 4 


Address and data input/output pin 3 














Address and data input/output pin 2 





Address and data input/output pin 1 





Power supply pin 


Test input pin (Usually, connect to Vcc) 








[apeeeeeen eee! arene —_ 
6 I/O 1/02 
7 1/0 1/01 
Vss 
TEST 
| aaa 
10 


Electrical Characteristics 1 


Vcc 





Power supply pin 


SONY: 


(Ta = —20to +75°C, Vcc = 5.0V+10%, Vss = OV) 


























































iPower supply current [ lee Vcc mA 
Input pullup current lu CLK, CE. —1 org pA 
Input le akage current lILK All input pins 
Output leakage current IOLK All output pins 
T 
Output voltage : 
Output voltage 
Mea leyal4 VOL1 1/01 to 1/04 loL=+0.5mA pe 


Note) *1 Including during Erase and Write. 
*2 Only tosch interval (See Timing Chart (3).) 
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Electrical Characteristics 2 (Ta = —20to +75°C, Vee = 5.0V-+10%, Vss _ ov) 


Condition min. | 















Item Symbol 





Clock pulse width 


Ciock pulse width 






















Data input setup time 
Data input hold time 











NR 


Read time 





























During refresh 











Write time C=0.47uF, R=150k0 





C=0.47 uF, R=150k9 





Storing at Ta=85°C after reloads 104 





Storing at Ta=85°C after reloads 10° 


Operation instruction 
DR: Memory read 


DW: Memory write 





No operation 


No operation 




















H 

X 

Xx No operation 
X 

x 


No operation 





Note) X denotes no relationship 
Notes on Applications 

When the OSC pin is controlled externally without using the CR oscillation, Q2 is switched on for the in- 
terval of tOSCH and the current flows into IC. Therefore, IC control requires more than 1.5 mA of the drive 
capacity. 

For tE and tw intervals, both Q:i and Qz2 are switched off and the OSC pin goes to high impedance. 
Except for Erase/Write, only Q1is switched on (RON,typ = 10 k{)), and the OSC pin is pulled up. 


Q1 —4{|_ OFF 





Vcc — O0.5V 


Q2 —4L ON il 
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I/O Timing Chart 


Input Mode 


(10us Min.) 
tWL TWH Les TWL 
pawn (10us Min.) — 





tos tDH tos tDH 
(Ous Min.) (Ous Min.) has no relation to H, L. 


Output Mode 
tr (1s Max.) tf (14s Max.) 
eer 


| X) VALID 
I/O WY eh an 
toD 


| 


QO 
— 
A 


— 


top 
(5us Max.) 


BY indicates unsteady output. 





NEE 


Access Mode 


tCKS ~@ (10us Min.) 


CLK 





lo 
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Timing Chart 


(1) DR: Data Read 


(2) DW1: 


(3) DW2: 


/O1 


/O02 
/03 


04 


yomoDe_ mtd SSS SYS 


Data Write 1 


CE 

CLK 
01 
02 
/03 
04 


OSC 








Data Write 2 
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CXK1007P_ 


1024-bit (64 word X16 bit) Non-Volatile Memory 


Description 

The CXK1007P ts an electrically erasable and pro- 
grammable E2PROM of 64 word X 16 bit structure, 
employing the non-volatile memory transistors of the 
MNOS type. 

As the sequence controller is built-in the IC and 
the control signals necessary for operations are 
generated within the IC, the chip can be controlled 
with fewer program steps. 

The IC built-in a charge pump circuit and all the 
operations can be performed with only the 5V power 
supply. It requires no high voltage, and it is so 
designed as to require low power consumption 
(25 mW Typ.). It has a non-volatile channel memory 
for the electronic tuner and a most suitable read-only 
memory system that can be rewritten immediately 
any time when necessary in the field. 


Features 

e Single 5V power supply 

e 64 word X 16 bit structure of full decoding 

e Rewritable in 1-word unit 

e Memory retention time of more than 10 years with 
no power supply 

e Number of erasures and writings of more than 10° 
times 

e Built-in sequence controller 

e Built-in timing circuit for erasure of writing 

e 4-bit I/O control 

e Low power consumption design (25 mW Typ.) 


Structure 
P-channel MNOS IC 


Absolute Maximum Ratings (Ta=25°C) 


¢ Supply voltage Vcc 0.3. 'to, 7.0 V 
e Input voltage VIN =0:37 “16 VECTOs" “V 
e Operating temperature Topr =20: 10 *F75 “CG 
e Storage temperature Tstg —55 to +150 rc 


* Note) This value is at normal condition; it may be 
0.5V at the transient time (20 to 30 ms). 


Package Outline Unit: mm 


16 pin DIP 
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Recommended Operating Conditions (Ta=—20 to +75°C, Vss=OV) 


« Supply voltage Vcc 4.5 to 5.5 V 

e Clock frequency fCLkK DC to 50 kHz 

e High level input voltage ViINH Vcc—1.5 to Vcc V 

e Low level input voltage VINL Oto: Veer 3.5. CV 

e High level input voltage VinH2 Vcc—O.5 to Vcc V 
(OSC pin) 

e Low level input voltage Vini2 0 ta 1.5 V 
(OSC pin) 


Biock Diagram and Pin Configuration (Top View) 





















ay COMMAND CLOCK (6) — 
DECODER BUFFER CLK 
TEST 1 ee (15) BUSY 
1|/O BUFFER 
TEST2 ia DECODER 14) 1/01 
64 


Vec 


se 
DATA 64 WORD x16 BIT 
OSC 
REGIS | 16 MNOS 


TER MEMORY 


Nc (6 (11) 1/04 


NC ( (10) Vss 


ERASE/ 

WRITE 
TIMING 

CONTROL 












CHARGE 
PUMP 


ce (8) 
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Pin Description 













No. /O Symbol Description 












































1 | INI Initialize input pin 
2 TEST1 Test input pin (normally connected to Vcc) 
3 TEST2 Test input pin (normally connected to Vcc) 
4 Vcc Bi Power supply pin 
5 —[ OSC Oscillation pin 
6 NC 
7 | ] NC 
| CE Chip enable input 





9 | CE Chip enable input 
10 | Vss Power supply pin 


































a /O 1/04 Address and data I/O pin 
14 1/0 1/01 Address and data I/O pin 


12 /O [/03 Address and data I/O pin 
13 /O 1/02 Address and data I/O pin 
15 O BUSY BUSY signal output pin 
16 | 























CLK Sync clock input pin 





Electrical Characteristics 1. 
(Ta=—20 to +75°C, Vec=5V +10%, Vss=OV) 


ltem | Symbol} Pin Name ee i Min. Typ. Max. Unit 

Power supply current Icc “Vcc | | mA 
Input pull-up current lu CLK, CE, CE ex atts —180 LA 
Input leakage current liik =| All tnput pins) | _| £20 
Output leakage current lOLK hee output pins | | T +20 


Output voltage high level 1 Von1 | 1/01 to 1/04 |louH=—O. SmA|V Vec—1..0 | 
| 


a 
1/01 to V04 [lou=+0.5mA|_ _| +1.0 
1: 
BUSY loH=—40 pA |Vcc—1.0 


BA 

pA 

V 

V 

V 
BUSY | lo=+40uA HE 


ViIN2= 
| PE | Mee-0.5 | eo 


Note) *1 Includes the erasure and write times. 
*2 tosck See Timing Chart (3) 

































































Output voltage low level 1 




















Output voltage high level 2 








= 





Output voltage low level 2 














Input current 2 *2 
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Electrical Characteristics 2. 
(Ta=—20 to +75°C, Vec=5V +10%, Vss=OV) 


Item Condition 





Clock pulse width 











Clock pulse width 








Data input setup time 














Data input hold time 





Rise/fall time 





Clock setup time 





Data delay time 








| 
Number of read Refresh time 
Write time C=0.47 uF, R=150k* 
Erasure time | C=0.47 LF, R=150k* 

















After rewriting 10% times 


Memory retention time 1 
y Store at Ta=85°C 





After rewriting 10° times 


Memory retention time 2 . 
Store at Ta=85 C 




















*“Note) It indicates the value during C=0.47 uF and R=150 kQ, and for example, it becomes tw 
(tz}=40 ms(typ.), 80 ms(max.) when during C=0.1 uF and R=82 kQ (See Fig. 1). 


Command Table 


fo bre ee 
QO 
m 


Operational command 











J 


DR: Memory read 











DW: Memory write 





| 





x< | o 


No operation 








| 


| 
ae Nee ae de de 


No operation 











operation 





| 





a 
L 
L 


x | KK | xX 


operation 





| 
| 


operation 

















2 ae ceed ce ce ae Oc A es a 


operation 











mae 


| 























x 
x | xK |X 


operation 





Note) X denotes no relationship. 
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Description of Circuit Operations 

Interactions between the memory and controller are performed by using two types of commands, the DR 
(Data Read) and DW (Data Write). The DW has two methods; namely, one method is to generate 
automatically by attaching CR to the OSC pin the erasure write-in time, and the other is by applying erasure 
write-in pulses to the OSC pin from the controller. Signals entered from the I/O bus are taken into the circuit 
at the fall time of CLK, and the output signals from the memory are obtained at the rise time of the CLK. The 
signals to be sent to the memory are switched while the CLK is in ’’H” level and they are fixed when the 
level is “L". 


(1) DR: Data Read (Memory Read) 
Entering the DR mode “’L, L, H and L” from the I/O bus and entering the 6 bit address data at the next 
two clock cycles result in reading out the memory cell contents in the succeeding single clock cycle. 
Then, in the next four clock cycles, 16 bit data of D1 to D16 are output from the I/O bus, at every 4 bits 
time. 
Now, a detailed description of the circuit operations will be given below. 

e First the initialization is applied, then after 10 us the first clock pulse is entered. The data read mode 
“L,L, H and L” which have been set to the I/O bus are taken into the circuit at the fall time of the first 
clock pulse. At the same time, the BUSY signal is output from the memory and goes into the BUSY 
state. 

At the fall time of the second clock and the third clock pulses, the address data “AO, Al, A2 A3" and 
“A4, Ad” are taken into the circuit, respectively. 

e At the memory cell contents are read out internally at the fall time of the fourth clock pulse, the data 
‘“‘H, H, H and H” should be set to the I/O bus. 

« At the rise time of the fourth clock pulse, the 4 bit data of ‘‘D1 to D4” are output to the I/O bus, in 
synchronization with the CLK. Likewise, at the rise time of the fifth clock pulse the data of “D5 to 
D8", at the rise time of the sixth clock pulse the data of “D9 to D12”, and at the rise time of the 
seventh clock pulse the data of “D113 to D16” are output into I/O bus. That means a total of 16 bits 
are output during the four clock cycles. 

e At the fall time of the ninth clock pulse, the data ‘’’H, H, H and H” are taken into the circuit, and the 
BUSY output ts released. ae 
Note) X denotes no relationship. 

(2) DW1: Data Write 1 (Memory Write in OSC automatic transmission) 

This paragraph describes when C-R (C=0.47 wF, R=150M typ.) is attached to the OSC pin. 

Enter the DW mode “H, L, H and L” from the !/O bus and enter the 6 bit address data into the next two 

clock cycles. The data being written in after 1 clock is 4 bits, so with a total of 4 clocks 16 bits are input. 

In the after the data has set, the internal oscillation circuit automatically starts the operation and makes 

the clock timings of every 30 ms (typ.) for erasure and writing. 

Whether the erasure/write operation has been completed can be datermined by observing the BUSY 
output signal. 
A detailed description of the circuit operations for the data write will be given below. 

e The initialization is applied first, and after 10 us the first clock pulse is input. The data write mode 
“H, L, H and L” set in the [/O bus is taken into the circuit at the fall time of the first clock pulse. At the 
same time, the BUSY signal is output from the memory and memory becomes into the BUSY state. 

e At the fall times of the second and third clock pulses, the address data ‘‘AO, Ai, A2, A3” and “A4, 
A5” are taken into the circuit, respectively. 

e At the fall time of the fourth clock pulse, the data “H, H, H and H” are set in the |/O bus. 

e At the fall time of the fifth clock pulse the data of “D1 to D4”, at the fall time of the sixth clock pulse 
the data of “D5 to D8”, at the fall time of the seventh clock pulse the data of “D9 to D12”, and at the 
fall time of the eighth clock pulse the data ‘’D13 to D16” are taken into the circuit, respectively, from 
the I/O bus, 4 bits at a time. The 16 bit data are set to the register within the circuit. 

e At the rise time of the eighth clock pulse the OSC pin automatically starts oscillation. During the first 
oscillation cycle the erase operation and during the second oscillation cycle the write operation are 


automatically performed. 
QP er Se A hf 
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(3) DW2: Data Write 2 (Memory Write-in: Apply OSC external pulse) 

Described hereafter is the case in which erasure write pulse is applied to the OSC pin from the 

controller. 

Input DW mode “H, L, H, L” from |/O bus, enter address data 6 bits by the next 2 clocks, and, after 1 

clock, input 16 bit write-in data (4 bit X 4 clock). Heretofore, it has been identical to “DW1”’. After the 

data has been set, enter erasure write in pulses (Respectively over 30 ms) to the OSC pin. Details of the 
operations are given below. 

¢« As it is the same as “DW1” until data is set, the description is omitted. 

e After the rising of No.8 clock, the low period te (30 ms), high period toscH (5 to 50 ps), and low 
period tw (30 ms) pulses are input to the OSC pin. Operations of erase at the te time, write at the 
toscH + tw time are carried out. 

e ‘H, H, H, H” are fetched from the I/O bus at the falling of the No.9 clock, and reset is applied to the 
internal counter. When OSC pin is made high after the end of tw, the BUSY output is also released. 


Notes on Application 
(1) Power-On Reset Circuit 
The power-on reset circuit is built-in the memory internal circuit. When the initialization is applied 
using the power-on reset circuit, the following items should be observed: 
e The power supply should be smoothly raised and be noise free. 
e« The power supply rise time tr should be 0.1<tr<50 (ms). 
e At the power rise time, the input pin should not be lower than Vss and higher than Vcc. 


(2) initialization 

When the power supply ts turned on, the initialization should be applied externally whenever possible. 
In the normal operation when the memory is not being accessed, hold the initialization state so that 
erroneous changes of data by noises can be avoided. 

When the initialization is applied, either the INI or CE is set to high, or the CE is set to low. Those pins 
perform the same function. Note that the initialization should not be made when the BUSY signal is 
being output (that is when the memory is in BUSY state). Otherwise, the access operation made 
immediately before is not guaranteed. 


(3) Continuous Access 
When the memory is continuously accessed, memory access should be started after 10 ms of the 
release of BUSY signal or release of the initialization by switching one of the signals of INI, CE, CE, etc. 


(4) Pull-up Resistor 
Basically, the pull-up resistor is not necessary for the output pins (1/01 to 1/04 and BUSY). 1/01 to 1/04 
are kept at high impedance in the input mode. Since BUSY outputs low during the memory operation 
and outputs high in the stand-by mode, it is recommended not to attach a pull-up resistor. 
lf the pull-up resistors are required for system stabilization, the following values should serve as a 


standard. 
/01 to 1/04 Higher than 22 kQ 
BUSY Higher than 120 kQ 
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(5) E/W (Erase/Write) Oscillation 
By attaching the CR externally to the OSC pin, the oscillation is automatically started from the rise time 
of the ninth clock pulse of the “DW” to generate the timings of the erasure and writing. The standard 
values of the CR are set as follows: C=0.47 uF and R=150 k{®. At this time, the Erase/Write times 
become as follows: Erase=30 ms (typ.) and Write=30ms (typ.). When other constants are to be 
selected, determine the values in the recommended range by referring to Fig. 1. When it is out of the 
range, the memory retention time may not be guaranteed. 


(6) Caution to be exercised when controlling the time of erasure and write-in from the exterior. 
When it is considered to make the OSC pin over (Vcc—0O.5V) during the toscu, the Q2 in the figure below 
is turned ON and the current flows into the IC. Therefore the conirol IC must have the capability of the 
drive of over 1.5 mA. 

Moreover, both Q1 and Q2, the OSC pin during the te and tw is OFF and it is at high impedance. Except 
for Erase/Write, Q1 only is ON (Ron typ. = 10 kQ) and the OSC pin is pulled-up. 
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Timing Chart 
(1) DR: Data Read 


INI | 


1/01 


| 

















t 9 \s 


4, don’t care 


; | 
/02 a ae ee ae ee ee 


| 03 yo? 
1/03 H H | }, 3 x 
i 
| 


1/04 L 


{ 
} 


BUSY 


I/O MODE 


(2) DW1: Data Write 1 





tL X 





INPUT 


INI ee 


1/01 H eae 


1/02 


1/03 


1/04 
































¢ don't care 








Osc i ae 
ee ——->| 


ERASE WRITE | 


BUSY \ (te) (tw) 


(3) DW2: Data Write 2 
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I/O Timing Chart 


Input Mode 


WL 
(10us Min.) 


1/0 











; VALID : 





SON Ye 


(1Ous Min.) 
tWwH ——>——— tw 





: VALID 











tps DH tDS tDH 
(Ous Min.) (Ous Min.) No relation to H and L 
Output Mode 
tr (lus Max.) tf (1us Max.) 
| | 
80% --+(— SSS >== 
CLK i Vi \ | 
20% 1A | 
\XXX/ XXX 
1/0 Wy VALID YY VALID 
WAN\ M\ 





toD 
(5us Max.) 


Access Mode 


tCKS te (10us Min.) 











toD 








'CKS 74 


(10us Min.) 
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OSC Pin constant 


(Vec=5V 10%, Vss=OV, Ta=25°C) 

















Cs 



























40 





Recommended range 
| 
— 




















te or ty — Standard oscillation frequency (mS) 




















30 —yt 
| | 
A | | | 
: | oO Standard constant 
| : (C=0.47uF, | 
seh ws H R= 150kK2) | 
| | ae 
| ) | | 
} | 
| 1 * Eg 
{ | } | | Y | i 
20K {27K} SOK (60K) 100K (150K) 200K (330) 500K 
R — Resistance (Q) 
Fig. 1 
Power supply current Power supply current vs. 
temperature characteristics Power supply voltage characteristics 















12 + 





—— 


Vee = 5,0V | Ta = 25°C 


























0.8 























loc — Power supply current (relative value) 
loc — Power supply current (relative value) 








“4.5 4.75 5.0 5.25 5.5 


Ta — Ambient temperature (°C) 
Voc — Power supply voltage (V) 





— 170 — 


CXK1007P SON Yo 


Application Circuits 


1) When CR is oscillated 


When pull-up resistance is used, use one with over 22k. 
ee | - 
ina - 
O O CLK 
Ll iF | 


Computer 














O) 
CXK1007P 
1/03 





© © VSs 


2) When controlled by exterior 


When pull-up resistance ts used, use one with over 22k22. 








Vee +5V 


IN], 


Micro 
Computer 





CXK1007P 











i = » OSC 
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2048-bit (128 word X16 bit) Non-Volatile Memory 


Description Package Outline 


The CXK1008L is an electrically erasable and 
programmable 128 word x16 bit E2 PROM IC 
using MNOS non-volatile memory transistors. 

The sequence controller is controlled with fewer 
program steps because it is incorporated in the IC 





and control signals for its operation are generated 


10 pin SIP 





there. 
The charge-pump circuit enables all operations 
to be executed with only a 5 V power supply. No 





high voltage is needed thereby enabling low-power 
consumption design (30 mW Typ.). The electronic 
tuner has a non-volatile channel memory and field v 
making it ideal for a ROM system requiring several #15) 





Le AOS aa: 








3| 
instant reloads. 


25410 25 


Features 


e Single 5V power supply 

e Full-decode 128 word X 16 bit structure 

e Reloadable in one-word unit 

¢ Memory holding more than 10 years with no 
power supply 

e Erase and write more than 10° times 

e Incorporated sequence controller 

@ Built-in timing circuit for write and erase 

e 4-bit input/output control 

e Low power consumption design (30 mW Typ.) 


Structure 
P-channel MNOS IC 


10] | 


0 6770.25 | 
a} }e— 











Absolute Maximum Ratings (Ta 


—20 to +75°C) 


e Supply voltage Vcc —0.3 to 7.0 V 
e Input voltage VIN —0.3* to Vcc +0.3* V 
e Operating temperature Topr —20to +75 2C 
e Storage temperature Tstg —55to +150 2G 


*Note) This value is for the steady state. In transit (20 to 30 ms), 0.5V is sufficient. 


Recommended Operating Conditions (Ta 


= —20 to +75°C, Vss = OV) 


e Supply voltage Vcc 4.5 to 5.5 V 
e Clock frequency fCLK DC to 50 kHz 
@ High-level input voltage VINH1 Vcc — 1.5 to Vcc V 
e Low-level input voltage VINL1 Oto Vcc —3.5 V 
High-level input voltage VINH2 Vcc —0.5 to Vcc V 
(OSC pin) 
Low-level input voltage VINL2 Oto 1.5 V 


(OSC pin) 
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Preliminary 


Unit: mm 








CXK1008L 


Block Diagram and Pin Configuration (Top View) 


| Address 


Decoder 


Command 
Decoder 


/O 
Buffer 





OSC CE /03 1/02 
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SONY, 


Erase/ 
Write 
Timing 
Control 


Data 
} Register 


128 word X 16 bit 


MNOS 
Memory 





CXK1008L SONY: 


Pin Description 





No /O Symboi Description 

1 1 | OSC | Oscillation pin 

2 | CLK Sync clock input pin | 

ce | Chip enable input | 

4 /O /04 | Address and data input/output pin 4 

5 1/0 03 | Address and data input/output pin 3 

6 /O /O2 | Address and data input/output pin 2 

7 /O /O1 | Address and data input/output pin 1 








8 Vss__ | Power supply pin 
t oa TEST | Test input pin (Usually, connect to Vcc) 


Electrical Characteristics 1 (Ta = —20to +75°C, Vec = 5.0V-+10%, Vss = OV) 


e 


Output leakage current 



























LK, CE 


Q! 


lu 













lik All input pins 





All output pins 


Output voltage 
“high-level’’ 1 Loe 1/01 to 1/04 loH=—O0.5mA 





Vcc—1.0 
Output voltage | 
a ay Ea VoL! 1/01 to VO4 ae 0iSmA 











Input current 2 ‘*2 lIN2 OSC VINe=Vcc—0.5V ae 1.0 1.5 


Note) *1 Including during Erase and Write. 
*2 Only tosch interval (See Timing Chart (3).) 





Whe a 
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Electrical Characteristics 2 (Ta = —20 to 475°C. Vcc = 50V+10% Vss = OV) 


Symbo!} Condition Min. Typ. Max. 
en 

Clock pulse width tWH 10 

Clock muse ict 























10 








0 
Data input hold time 


Rise/Fall time 








Clock setup time 











Data delay time 





Read time NR During refresh 
Write time tw C=0.47 uF, R=150k0 


Erase time tE 


| Memory hold time 1 Storing at Ta=85°C after reloads 104 


Memory hold time 2 Storing at Ta=85°C after reloads 10° 1 


Instruction Length 


C=0.47 pF, R=150kD 
















/03 | 1/04 | Operation instruction 








1/01 | 1/02 
DR: Memory read 
DW: Memory write 


No operation 








Xx 
Xx x L | H No operation 
X X 


H | H No operation 


H | X x X X No operation 
ae oe a ree aretha! 


Note) X denotes no relationship 


























Notes on Applications 


When the OSC pin is controlled externally without using the CR oscillation, Q2 is switched on for the in- 
terval of tOSCH and the current flows into IC. Therefore, IC control requires more than 1.5 mA of the drive 
Capacity. 

For tE and tw intervals, both Q: and Qe are switched off and the OSC pin goes to high impedance. 
Except for Erase/Write, only Q1 is switched on (RON,typ = 10 k{), and the OSC pin is pulled up. 








ee a 
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1/O Timing Chart 


Input Mode 


(10us Min.) 
tWL TWH TWL. 
as (10us Min.) = 







ibs TDH tos tDH 
(Qus Min.) (Ous Min.) has no relation to H, L. 


Output Mode 
tr (11s Max.) tf (1 Max.) 
—p}| lq —pi—<q- 


| 


2) 
_ 
A 











I/O 


i WOW 


toD toD BY indicates unsteady output. 
Access Mode 


~ 


(10s Min.) 
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Timing Chart 


(1) DR: Data Read 


(2) DW1: 


1/01 


/02 


1/03 


vo4 sa ta CO a a (ca a CS 
[/O MODE Input | [Output Input 


Data Write 1 





CE 
CLK 
/01 
1/02 
/03 





1/04 


OSC 





ERASE WRITE 


(3) DW2: Data Write 2 (te) (tw) 


/O2 





1/03 





/04 


OSC 


-——+ + + 


ERASE WRITE 
(te) (tw) 
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2048-bit (128 word X16 bit) Non-Volatile Memory 


Description 

The CXK1009P is an electrically erasable and pro- 
grammable E*PROM of 128 word X 16 bit structure, 
employing the non-volatile memory transistors of the 
MNOS type. 

As the sequence controller is built-in the IC and 
the control signals necessary for operations are 
generated within the IC, the chip can be controlled 
with fewer program steps. 

The IC built-in a charge pump circuit and all the 
operations can be performed with only the 5V power 
supply. It requires no high voltage, and it is so 
designed as to require low power consumption 
(30 mW Typ.). It has a non-volatile channel memory 
for the electronic tuner and a most suitable read-only 
memory system that can be rewritten immediately 
any time when necessary in the field. 


Features 

e Single 5V power supply 

e 128 word X 16 bit structure of full decoding 

e Rewritable in 1-word unit 

e Memory retention time of more than 10 years with 
no power supply 

e Number of erasures and writings of more than 10° 
times 

e Built-in sequence controller 

e Built-in timing circuit for erasure of writing 

e 4-bit I/O control 

« Low power consumption design (30 mW Typ.) 


Structure 
P-channel MNOS IC 


Absolute Maximum Ratings (Ta=25°C) 


e Supply voltage Vcc 0.3 16 “F770 

e Input voltage VIN ==0:3" to Veer0,3* 
e Operating temperature Topr —20 to +75 

e Storage temperature Tstg —=55 to +150 


*Note) This value is at normal condition; it may be 
0.5V at the transient time (20 to 30 ms). 
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Package Outline 


1°) 


(e) 


V 
V 
C 
& 


16 pin DIP 


“4 

a 
Oo 
+ 











CXK1009P 
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Recommended Operating Conditions (Ta=—20 to +75°C, Vss=0OV) 


e« Supply voltage VCE 4.5 to 5.5 V 

e Clock frequency foLk DC to 50 kHz 

e High level input voltage VinH Vcc—1.5 to Vcc V 

e Low level input voltage VINL Oto: Vecr"3.5. Af 

¢ High level input voltage VinH2 Vcc—0O.5 to Vcc V 
(OSC pin) 

« Low level input voltage ViNL2 QO to 1.5 V 
(OSC pin) 


Block Diagram 


Festa 


TEST2 


Vec 


OSC 


NC 


NC 


CE 





and Pin Configuration (Top View) 


COMMAND , 
DECODER 


(16) ELK 


CLOCK 
BUFFER | 









BUSY 


abit gus >) «1/0 BUFFER a 
ADDRESS DECODER (14) 1701 


Jeb | 





1/02 

DATA 128 WORD x16 BIT 

| (12) 1/0 3 

| REGIS MNOS 

| TER MEMORY 
(11) 1/04 
(10) Vss 

ERASE/ 

WRITE CHARGE 
TIMING PUMP _ 
CONTROL (9) CE 
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Pin Description 


Description 








Initialize input pin 








Test input pin (normally connected to Vcc) 





Test input pin (normally connected to Vcc) 








Power supply pin 








Oscillation pin 




















Chip enabie input 
Chip enable input 








2 
3 
4 
5 
6 
7 
8 
9 
0 


Power supply pin 

Address and data 1/0 pin 4 
Address and data !/O pin 3 
Address and data I/O pin 2 
Address and data |/O pin 1 




















BUSY signal output pin 

















Syne clock input pin 


Electrical Characteristics 1. 
(Ta=—20 to +75°C, Vec=5V £10%, Vss=0V) 

















me i 


Item Pin Name Condition Min. 
Power supply current Vec *4 


Input pull-up current CLK, CE, CE —45 














Input leakage current All input pins 











L 
Output leakage current All output pins 


Output voltage high level 1 I/01 to 1/04 loH=—O.5mA)Vcc—1.0 

















Output voltage low level 1 1/01 to 1/04 |loL=+0.5mA 


Output voltage high level 2 lox=—40 PA |Vcc—1.0 
loL=+40UA 


Output voltage low level 2 

















VIN2= 
Input c to tD 1.0 
i eae Vce=0.5V 























Note) *1 Includes the erasure and write times. 
*2 toscH See Timing Chart (3) 
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Electrical Characteristics 2. 





' Clock pulse width 
Clock pulse width 








Data input setup time 
Data input hold time 


Rise/fall time 





Clock setup time 


SON Yo 


(Ta=—20 to +75°C, Vec=5V +£10%, Vss=OV) 



































Data delay time 














Number of read 





Write time 


Erasure time 


Memory retention time 1 


Memory retention time 2 
































Item Symbol Condition Min. TVD: Max. Unit 
tWH 10 lus 
tWL 10 Us 
tos 0 [Ls 
tDH O [Us 
tr. tf | 1 jus 
tCKS 10 jus 
top | 5 Ls 
Nr |Refresh time $O? 109 | time 
tw |C=0.47mF, R=150kQ | 30 60 ms 
te C=0.47 uF, R=150 kO 30 60 ms 
ie After rewriting 10° times 10 wea 

Store at Ta=85 C 
Gus After rewriting 10° times , oe 
Store at Ta=85 °C 


*Note) It indicates the value during C=0.47 uF and R=150 kQ, and for example, it becomes tw 
(tzs=40 ms(typ.), 80 ms(max.) when during C=0.1 UF and R=82 kQ{2X (See Fig. 1). 


Command Table 











Operational command 


DR: Memory read 




















operation 


DW: Memory write 





operation 
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operation 
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operation 





operation 








Note) X denotes no relationship. 


operation 
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Description of Circuit Operations 

Interactions between the memory and controller are performed by using two types of commands, the DR 
(Data Read) and DW (Data Write). The DW has two methods; namely, one method is to generate 
automatically by attaching CR to the OSC pin the erasure write-in time, and the other is by applying erasure 
write-in pulses to the OSC pin from the controller. Signals entered from the I/O bus are taken into the circuit 
at the fall time of CLK, and the output signals from the memory are obtained at the rise time of the CLK. The 
signals to be sent to the memory are switched while the CLK is in ‘‘H” level and they are fixed when the 
level is “L". 


(1) DR: Data Read (Memory Read) 
Entering the DR mode “'L, L, H and L” from the I/O bus and entering the 7 bit address data at the next 
two clock cycles result in reading out the memory cell contents in the succeeding single clock cycle. 
Then, in the next four clock cycles, 16 bit data of D1 to D16 are output from the I/O bus, at every 4 bits 
time. 

Now,.a detailed description of the circuit operations will be given below. 
« First the initialization is applied, then after 10 ps the first clock pulse is entered. The data read mode 

“L, L, H and L” which have been set to the I/O bus are taken into the circuit at the fall time of the first 

clock pulse. At the same time, the BUSY signal is output from the memory and goes into the BUSY 

state. 

At the fall time of the second clock and the third clock pulses, the address data “AO, Al, A2 A3” and 

“A4, A5, A6” are taken into the circuit, respectively. 

« At the memory cell contents are read out internally at the fall time of the fourth clock pulse, the data 
“H, H, H and H” should be set to the I/O bus. 

e At the rise time of the fourth clock pulse, the 4 bit data of “D1 to D4” are output to the I/O bus, in 
synchronization with the CLK. Likewise, at the rise time of the fifth clock pulse the data of “D5 to 
D8’, at the rise time of the sixth ciock pulse the data of “D9 to D12”, and at the rise time of the 
seventh clock pulse the data of “D13 to D16” are output into I/O bus. That means a total of 16 bits 
are Output during the four clock cycles. 

« At the fall time of the ninth clock pulse, the data ‘’H, H, H and H” are taken into the circuit, and the 
BUSY output is released. 

Note) X denotes no relationship. 


(2) DW1: Data Write 1 (Memory Write in OSC automatic transmission) 
This paragraph describes when C-R (C=0.47 uF, R=1502 typ.) is atttached to the OSC pin. 
Enter the DW mode “H, L, H and L” from the I/O bus and enter the 7 bit address data into the next two 
clock cycles. The data being written in after 1 clock is 4 bits, so with a total of 4 clocks 16 bits are input. 
In the after the data has set, the internal oscillation circuit automatically starts the operation and makes 
the clock timings of every 30 ms (typ.) for erasure and writing. 
Whether the erasure/write operation has been completed can be datermined by observing the BUSY 
output signal. 
A detailed description of the circuit operations for the data write will be given below. 
e The initialization is applied first, and after 10 pus the first clock pulse is input. The data write mode 
“H, L, H and L” set in the I/O bus is taken into the circuit at the fall time of the first clock pulse. At the 
same time, the BUSY signal is output from the memory and memory becomes into the BUSY state. 
¢ At the fall times of the second and third clock pulses, the address data “AO, A1, A2, A3" and ““A4, A5, 
A6” are taken into the circuit, respectively. 
« At the fall time of the fourth clock pulse, the data “H, H, H and H” are set in the I/O bus. 
At the fall time of the fifth clock pulse the data of ‘D1 to D4”, at the fall time of the sixth clock pulse 
the data of “D5 to D8”, at the fall time of the seventh clock pulse the data of “D9 to D12”, and at the 
fall time of the eighth clock pulse the data ‘"D13 to D16” are taken into the circuit, respectively, from 
the I/O bus, 4 bits at a time. The 16 bit data are set to the register within the circuit. 
e At the rise time of the eighth clock pulse the OSC pin automatically starts oscillation. During the first 
oscillation cycle the erase operation and during the second oscillation cycle the write operation are 
automatically performed. 


= 
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(3) DW2: Data Write 2 (Memory Write-in: Apply QSC external pulse) 

Described hereafter is the case in which erasure write pulse is applied to the OSC pin from the 

controller. 

Input DW mode “H, L, H, L” from |/O bus, enter address data 6 bits by the next 2 clocks, and, after 1 

clock, input 16 bit write-in data (4 bit X 4 clock). Heretofore, it has been identical to “DW1”’. After the 

data has been set, enter erasure write in pulses (Respectively over 30 ms) to the OSC pin. Details of the 
operations are given below. 

e As it is the same as ‘““DW1” until data is set, the description is omitted. 

« After the rising of No.8 clock, the low period te (30 ms), high period toscH (5 to 50 ps), and low 
period tw (30 ms) pulses are input to the OSC pin. Operations of erase at the te time, write at the 
toscH + tw time are carried out. : 

e ''H, H, H, H” are fetched from the I/O bus at the falling of the No.9 clock, and reset is applied to the 
internal counter. When OSC pin is made high after the end of tw, the BUSY output is also released. 





Notes on Application 
(1) Power-On Reset Circuit 
The power-on reset circuit is built-in the memory internal circuit. When the initialization is applied 
using the power-on reset circuit, the following items should be observed: 
e The power supply should be smoothly raised and be noise free. 
e The power supply rise time tr should be 0.1<tr<50 (ms). 
e At the power rise time, the input pin should not be lower than Vss and higher than Vcc. 


(2) Initialization 

When the power supply is turned on, the initialization should be applied externally whenever possible. 
In the normal operation when the memory is not being accessed, hold the initialization state so that 
erroneous changes of data by noises can be avoided. 

When the initialization is applied, either the INI or CE is set to high, or the CE is set to low. Those pins 
perform the same function. Note that the initialization should not be made when the BUSY signal is 
being output (that is when the memory is in BUSY state). Otherwise, the access operation made 
immediately before is not guaranteed. 





(3) Continuous Access 
When the memory is continuously accessed, memory access should be started after 10 us of the 
release of BUSY signal or release of the initialization by switching one of the signals of INI, CE, CE, etc. 


(4) Pull-up Resistor 
Basically, the pull-up resistor is not necessary for the output pins (1/01 to 1/04 and BUSY). I/01 to 1/04 
are kept at high impedance in the input mode. Since BUSY outputs low during the memory operation 
and outputs high in the stand-by mode, it is recommended not to attach a pull-up resistor. 
If the pull-up resistors are required for system stabilization, the following values should serve as a 


standard. 
1/01 to 1/04 Higher than 22 kQ 
BUSY Higher than 120 kQ 
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(5) E/W (Erase/Write) Oscillation 
By attaching the CR externally to the OSC pin, the oscillation is automatically started from the rise time 
of the ninth clock pulse of the “DW” to generate the timings of the erasure and writing. The standard 
values of the CR are set as follows: C=0.47 uF and R=150 kQ. At this time, the Erase/Write times 
become as follows: Erase=30 ms (typ.) and Write=30ms (typ.). When other constants are to be 
selected, determine the values in the recommended range by referring to Fig. 1. When it is out of the 
range, the memory retention time may not be guaranteed. 


(6) Caution to be exercised when controlling the. time of erasure and write-in from the exterior. 
When it is considered to make the OSC pin over (Vcc—O.5V) during the toscu, the Q2 in the figure below 
is turned ON and the current flows into the IC. Therefore the control IC must have the capability of the - 
drive of over 1.5 mA. 
Moreover, both Q1 and Q2, the OSC pin during the te and tw is OFF and it is at high impedance. Except 
for Erase/Write, O1 only is ON (Ron, typ.“= 10 kQ) and the OSC pin is pulled-up. 


lin2 


ie Vec-0.5V 


1 
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Timing Chart 
(1) DR: Data Read 
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(2) DW1: Data Write 1 
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1/O Timing Chart 


Input Mode 


(10us Min.) 
e——  tWL pnt tWH Jog hae twL ———>| 


(10us Min.) / 
CLK 


1/0 























tps tDH tps | tDH 


(Ous Min.) (Ous Min.) No relation to Hand L 





Output Mode 


tr (Tus Max.) tf (1us Max.) 


1/0 














0.09 
Bees *OD KAY) Output is uncertain 
(Sus Max.} 4.99, a 


Access Mode 


—et 'CKS +4 (10us5 Min.) 











tCKS 7+ 





(10us Min.) 
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Icc — Power supply current (relative value) 


te or tw — Standard oscillation frequency (mS) 


OSC Pin constant 


(Vcc=5V +£10%, Vss=OV, Ta=25°C) 


Lil 


























50 






40 


4 
+ 
| 
| 








Recommended range 




















30 





[| 
| | 


i 









O Standard constant 
(C=O0.47uF, 
R = 150k) 





20 +-—- 


i 20K (27K) 


























50K (60K) 


100K (50K) 200K (330) 500K 
R — Resistance (92) 
Fig. 1 
Power supply current Power supply current vs. 
temperature characteristics Power supply voltage characteristics 








Vcc = 5,0V 



































Icc — Power supply current (relative value) 

















} 
4 | 
—_9 0,7 
25 O 25 50 75 4.5 4.75 5.0 5.25 5.5 


Ta — Ambient temperature (°C) 
Vcc — Power supply voltage \V) 
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Application Circuits 
1) When CR is oscillated 


When pull-up resistance is used, use one with over 22kQ. 


a 
O ©) 






Vee #5V 





























Micro 
2) Computer 
3 
| 
+ apes 
$V T CXK1009P 
150K osc (s 
Ab 
O47uF NC(S 
NC (7 
| CE 3 


2) When controlled by exterior 


When pull-up resistance is used, use one with over 22kQ. 
O Vcc +5V 
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3) Supplementary Function 
















































































































































































Type Function 
CX-7948 Hatch Signal Generator for TV 191 
CX-7958 TV Screen Display (CRT Display) 201 
CX20100 RGB Interface for CTV 219 
CX20106A Preamplifier for Remote Control Use 248 
CX20112 US Audio Multiplexing Decoder 255 
CX20125 Dynamic Picture 276 
CX20159 Power Supply IC for TV 283 
CXA1011P/M dbx-TV Noise Reduction IC 290 
CXA10245 RGB Interface Automatic White Balance 306 
CXA1044P RGB Interface for Ultra-High Resolution Display 328 
CXD10535S Picture-in-Picture Memory Control IC for TV 340 
CXD1054$ Picture-in-Picture Data Contec iS for TV 353 
CXK1201P Double Scan Converter (P) 364 
gabe Infrared Ray Remote Control Receiver 376 
eee Infrared Remote Control Receiver 382 
eres | Infrared Remote Control Receiver 389 
te ae Infrared Remote Control Receiver at S25 
* BX-1435 US Multiplexing Sound Decoder Module 402 
* BX-1436 US Multiplexing Sound Decoder Module 410 
* Hybrid ICs Sn (P): Preliminary 
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CX-7948 


Hatch Signal Generator for TV 





Description Package Outline Unit: mm 


The CX-7948 is an IC to generate a composite 
sink signal and three kinds of hatch signals in non- 
interlace by connecting a 3.58 MHz crystal oscilla- 
tor, which is best for adjusting registrations such 
as monitors and projects. 





Function 
e Hatch Signal Generator 


Structure 


Silicon Gate CMOS IC : 
| 


| 


Om | Reson 
4,9 #015 
ene 





SIP-8P-01 
Absolute Maximum Ratings (Vss = OV, Topr = —15°C to +70°C) 

e Supply voltage VoD 0.3 to 7 V 

e Input voltage VIN —0.3 to VDD +0.3 V 

e Output voltage VOUT —0.3 to VDD +0.3 V 

© Output pin maximum current __[Imax| 10 mA 

e Storage temperature Tstg —50 to +125 °¢ 

e Operating temperature Topr —15 to +70 x 

e Allowable power dissipation PD 100 mW ~ 


Recommended Operating Condition 
e Supply voltage VDD 45 105.5 V 
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Electrical Characteristics 
(Ta = —15°C to +70°C, VoD = 4.5V to 5.5V, VSS = OV) 


7 I os 
rs 


VDD 
ee [Sa Poa 
coc ars 
Input current 


VbDpD — vo 


* Note) Connecting a 3.58 MHz crystal oscillator and capacitor to Pins 1, 2. (See the Application Circuit) 











Apply to the 
respective 3, 5 pins. 





(1) 


Input voltage 

















Apply to the 


Input voltage (2) respective 2 pin. 

















Output current 
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Block Diagram 


262 


OSC1 an Oscillation | 2228 


OSC2 circuit H cycle generation V cycle generation 





to each 


jae | asin 7 
MODE > HSYNC COMPOSITE | 
designation SYNC generation Young 


MD1 3 


MD2 (5) 














Vertical 
display 
area 










Horizontal 
display 
area 
























Vertical Horizontal 
line line 
Hatch 
generation 
| 
Vertical Horizontal 
frame frame 
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mark 






Horizontal 
mark 


6—Sa- 


HATCH C-SYNC 
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Pin Configuration 


Application Circuit 








47P 





OSC1 

OSC2 

MD1 

VDD 

MD2 

HATCH 
C-SYNC TJ~ 


Function 


For self-oscillation (3.58 MHz crystal oscillator) 


Hatch pattern select input 


+5V power supply 





Hatch pattern select input 








Hatch signal output 





Composite sink signal output 














Composite SYNC signal 








/ + HATCH signal 


SONY: 


Note) For capacitor, use the ceramic capacitor used for temperature compensation whose allowable de- 


viation is +5%. 
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CX-7948 SONY: 


Description of Function 


CX-7948 is a self-oscillator connected to the 3.58 MHz crystal oscillator. Besides dividing its oscillation 
frequency by a counter and generating the composite sink (non-interlace), it generates three types of 
hatch patterns. 


1) MODE designation 


Hatch pattern 
Consumer Cross 
Consumer Mesh 


Instruction Mesh 








Oscillation stop 


Note 1) After changing the MODE designation input, term output signal 
(HATCH, C-SYNC) of approx. 20 ms is undefined. 
2) Chatter killer circuit is not attached to the MODE designation input. 


2) HATCH output 
Three types of hatch patterns below are by the above MODE designation input. 


Consumer Cross See Fig. 1 
Consumer Mesh See Fig. 2 
Instruction Mesh See Fig. 3 


Black lines in the figures indicate output of +5V. In other cases, output is OV. 


3) C-SYNC output 
The wave form of C-SYNC is shown in Fig. 4. 
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Output characteristics of VDD (HATCH, C-SYNC) 












































< q 
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5 7 
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3 5 
£ bey 
fo) 6 
- = 
& 2 
0 0.2 0.4 0.6 0.8 1.0 
Vpb-VOH - Output voltage (V) VoL - Output voltage (V) 
Output characteristics of temperature (HATCH, C-SYNC) 
a =~ 
E e 
7 7 
8 z 
3 EI 
5 ~ 
O 6 
fo 3 
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VbDD-VOH - Output voltage (V) VOL - Output voltage (V) 
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Description 

The CX-7958 is a display controller CMOS IC 
which can be used to display 55 kinds of 
alphanumeric characters and graphics with 8 
colors on the TV screen. 


Features 

«7 characters X 3 digits of alphanumeric 
characters and graphics display 

Display with 64 bars 

Provided with double character rounding 
function with character structure of 5X7 dots 
Predetermined time length display by incorpo- 
rated monostable multivibrator 

Display location adjustment by incorporated 
monostable multivibrator 

Jitter elimination with the vertical synchroniz- 
ing signal 

CPU interface by serial bus 


Structure 
Silicon gate CMOS IC 


Absolute Maximum Ratings (Ta=25 °C) 


TV Screen Display (CRT Displa 





Package Outline 


y) 


Unit: mm 


22 pin DIP 





¢« Supply voltage Vop Vss—0.3 to +7 V 
¢ Input voltage Vi Vss—0.3 to Vop+0.3* V 
¢ Output voltage Vo  Vss—-0.3 to Vpp+0.3 V 
¢ Operating temperature Topr —10 to +65 2c 
¢ Storage temperature Tstg —55 to +150 °C 
* Only pins 1 and 12 are specified as 
Vi=-2.0 to Vop+2.0V (Ta=25°C). 
Recommended Operating Conditions 
e Supply voltage VbpD 4.5 to 5.5 V 
(Typ.5V) 

¢ Operating temperature Topr =1O°to: +65 i 


Input/output capacity 

e Input pin Ci 10 pF 

e Output pin Co 10 pF 

¢ I/O pin Cvo 10 pF 
Condition Vop=Vi=OV, fu=1 MHz 
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Pin Description 


Description 

















| An oscillation circuit input pin of oscillating frequency of 500 kHz. 








O | An oscillation circuit output pin of oscillating frequency of 500 kHz. 





An output pin of the incorporated monostable multivibrator. 
It outputs EXCLUSIVE OR for the horizontal display location setting 


O }monostable multivibrator, vertical display location setting mono- 
stable multivibrator and display time setting monostable multi- 
vibrator. 








A CR externally attached pin of display time setting monostable 





























oe multivibrator. 

O Ta data output pin for Red display. The polarity is positive logic. 
O )}A data output pin for Green display. The polarity is positive logic. 
O A data output pin for Blue display. The polarity is positive logic. 














A dot data output pin provided for blanking the main signal (For 
|example, the signal sent by ON AIR). OR of the R, G and B pins and 
O ‘the polarity is positive logic. 
In case of bargraph display, the BLK pin can be set at “L” by 
'selecting trasparent color due to setting of the control flag. 





A reset pulse input pin. The polarity is negative lagic. Possible to be 
reset when applying the power supply by only attaching the CR 
externally, as a Schmitt circuit is being incorporated. By resetting, 
the internal register is cleared and the display is also erased. 
However, the content of the internal RAM is unchanged. 











| A test mode setting input pin. Normally, it is fixed at “L". 











Power OV 








| An oscillation circuit input pin of oscillating frequency of 5 MHz. 














O An oscillation circuit output pin of oscillating frequency of 5 MHz. 











iA control signal input pin of the serial interface. The polarity is 

| positive logic. 
| Incorporates a Schmitt circuit. Writing into the internal RAM is 
commenced by transferring the data after changing the CS pinto “L” 
from “H” and set at “H” after transfer has been completed. 


—————$--_— 


| A data input pin of the serial interface. The polarity is positive logic. 


= 

















A clock input pin of the serial interface. Incorporates a Schmitt 
| circuit. It fetches the data at the rising of the negative polarity of 
clock. 
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/O Description 


An output inhibiting input pin of R, G, B and BLK pins. It is in normal 
operation when the OINH pin is at “L’, and when at’’H” all the R, G, 
17 OINH I/O B and BLK pins become “L”. The internal state is output from the 
OINH pin when turning it into the test mode by setting the TEST1 
pin at “H". 













A CR externally attached pin of the vertical display location setting 
monostable multivibrator. 

The monostable multivibrator starts to operate at the falling of the 
18 VADJ I/O vertical synchronizing signal input from the V pin. 

It is possible to input the negative polarity pulse from the VADJ pin 
by connecting the V pin to the Vpp or Vss pin. In this case, eliminate 
the externally attached CR. 












A trigger input pin of the vertical display location setting 
19 V | monostable multivibrator. 
The polarity is negative logic. Incorporates a Schmitt circuit. 












A CR externally attached pin of the horizontal display location 
setting monostable multivibrator. 

The monostable multivibrator starts to operate at the falling of the 
20 HADJ /O horizontal synchronizing signal input from the H pin. 

It is possible to input the negative polarity pulse from the HADJ pin 
by connecting the H pin to the Vpp or Vss pin. In this case, eliminate 


the externally attached CR. 
















A trigger input pin of the horizontal display location setting 
21 H | monostable multivibrator. 
The polarity is negative logic. Incorporates a Schmitt circuit. 






OV. 
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Electrical Characteristics 


DC Characteristics Ta=—10°C to +65°C, Vop=+5V+10%, Vss=OV 
















Item Symbol Condition Min. Typ. Max. 
“H" level | VIH1 O.8VppD VbbD V 
Input voltage 1 Note 1 
“L level ViLI Vss 0O.2Vop| V 




























“H™ level | VIH2 VDD 




















aa ay V 

Input voltage 2 ee a vee Note 2 
Hysteresis ve 05 V 
voltage 

Input pin leakage current ILI Vi=0 toVopb 








I/O pin leakage current ILz Vi=0 toVpp 




















“H" level lOL VoH=2.5V 
Output current 

“L" level lot VoL_=0.4V 
Current consumption | Dee ous 

ee °° | ROSC=5MHz 


Note) 1. Apply to the respective TEST1, OSCI, ROSCI, DATA and OINH pins. 
. Apply to the respective PON, H, V, HADJ, VADJ, DADJ, CS, and CLK pins. 


1 
2 
3. Apply to the respective TEST1, PON OSCI, ROSCI, HADU, VADJ, DADJ, H and V pins. 
4 
5 





. Apply to the respective HADJ, VADJ, DADJ, and OINH pins. 
. Apply to the respective R, G, B and BLK pins. 


Operating Frequency Vop=5V+10%, Ta=—10°C to +65°C 




















Item Symbol | Min. | Typ. | Max. | Unit 
Oscillating frequency (1))  fosc 0.5 0.6 MHz 
Oscillating frequency (2)| frosc on) 5.5: |) MHz 

















(1) OSCI pin and OSCO pin, (2) ROSCI pin and ROSCO pin 
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Monostable Multivibrator Characteristics 








(Vop=+5V, Ta=25°C) 














Trigger width 











Retrigger time 




















Output pulse width 














Externally attached resistor 




















(Externally attached capacitor 


HADAJ, 


(DADJ) 





Switching Characteristics 








Item ~—~_—«| Symbol | Min. | Typ. | Max. 
| =>: Sewanee aan ee mee 
| TWI | 500 | | 
| trr O 
two +50 | 
RX 5 | 1000 
CX | No limits 





two — tre hee two 

A A 4a 
Trigger Trigger Retrigger 
trr< two 


Two = 0.65 CXRX 


(Vop=5V+10% Ta=—10 to +65°C) 





















































Item | Symbol | 
Clock cycle | tw a a 
Clock pulse width 7 7 iene tWH | 
Data setup time CS DATA>CLK, tsetur | | 
Data hold time CS DATA~CLK | tuoi | 100 | | - ons 


CS, DATA ey, 0 ee Dae 


‘SETUP —> 








<= 


~ tHOLD 
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Description of Function 

Display function 

1. Screen structure 
There are four display sections such as the 1st to 4th on the screen as shown in Fig. 1. 
Maximum 7 characters display is possible to the respective 1st to 3rd dispaly sections, and 64 
vertical slits display is possible to the 4th display section. 
The horizontal display locations of the respective display sections are as shown in Fig. 2, and 
the vertical display locations of the respective display sections are as shown in Fig. 3. 


NO 


Character structure 

It can display 55 kinds of characters each of which is structured with 5X7 bit provided by the 
incorporated character generator. The shapes and codes of the individual characters are as 
shown in Fig. 4. The tilting lines of the respective characters are compensated by the double 
rounding function. 

There are three kinds of the character sizes; namely, small, medium and large characters as 
shown in Fig. 5. However, the medium and large characters cannot be displayed other than in 
the 1st display section. 

There are spaces of 1 dot between the characters. 

The sizes of the bar displays which are structured with 64 vertical slits are as shown in Fig. 5. 


3. Display color 
Dispfay in one color among the 8 colors such as transparent, blue, green, cyanic, red, 
magenta, yellow and white can be set in the 1st to 3rd display sections. 
Display in two colors, that is, one color among the 7 colors such as blue, green, cyanic, red, 
magenta, yellow and white and either one color of transparent or black can be set in the 4th 
display section. With these two colors, the bar display of color separation on the left and right 
sides can be carried out. 


4. Display and erasure 
Respective continuous display, a constant time length display, and erasure of display can be 
set In the 1st to 3rd display sections. 
The display on the 4th display section is controlled by the 3rd display section. 
The display time of the constant time length display is determined by the externally attached 
CR which is being connected to the DADJ pin. Its time length is about 0.65CR. 
If it is reset with a shorter period of time than the time constant, the display time is 
lengthened by the retrigger function of the incorporated monostable multivibrator. 
By setting the erasure, the displays on the 2nd to 4th display sections are instantaneously 
erased, but scroll erasure is carried out only in the 1st display section. The erasure is 
performed from the lower section by each 1/2 dot at every 2V. 





5. Display location adjustment 
Owing to the incorporated horizontal display location setting and vertical display location 
setting monostable multivibrators, the display location of the horizontal and vertical 
directions can be adjusted by the externally attached CR which is being connected to the 
HADJ and VADJ pins. 


6. Jitter elimination function 
If the range of the jitter of the vertical synchronizing signal is within 12s, it eliminates the 
jitter irrespective of the phase of the horizontal synchronizing signal, and thus prevents the 
character fluctuations of up and down. 
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(a) When the 1st display 
section displays with 
the small size characters 












The 1st display section 





The 2nd display section 





The 3rd display section 


The 4th display section 
ST 


(b) When the 1st display 
section displays with 
the medium size 
characters 








(c) When the 1st display 
section displays with 
the large size characters 







eft fefefeds. 


BEGEEEE 






Eley edd 
64 lines of vertical slits 





Fig. 1 Screen Structure 
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(a) Small characters 

















(b) Medium characters - 






























































(c) Large characters 















































(7 characters) 


1 4 5 67 . 


Y 








(d) Bar display 











59 60 6! 6263 









































































lee t3 
(a) Small (b) Medium (c) Large ' 
d) Ba | 
character character character Gh Babdieplay 
ty (Dot width) 400ns 400ns 800ns 800ns 
t2 (Character width) 2.4 us 2.4 us | 4.8 Us e 
t3 (Block width) 16.4us 16.4us | 32.8 Us 51.2 us 
t4 (Dot height) 2H 4H AH ~ 
ts (Block height) 14H 28H 28H 14H 
Display section Che tS UNG 2G: The 1st The 1st The 4th 
The 3rd, 











Fig. 5 Sizes of the Characters and Bars 
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Interface Function 

The data transfer to CX-7958 from the microcomputer, etc. is carried out by serial transfer using 
3 pins; namely, the DATA, CLK and CS pins. 

The data transfer format and an example of the data transfer to the respective display sections 
are as shown in Figs. 6 and 7 respectively. 


1. The data transfer to the 1st to 3rd display sections 

(1) Standard type 
After setting the CS pin at “L”, input the 8-bit control code and character code of 7 
characters X 8 bit from the DATA pin, and simultaneously input the 64-clock signal, 
which is synchronous with the data, from the CLK pin. After completion of the input, set 
the CS pin at “H”. 

(2) Simplified type... When displaying n (1SnsS6) characters 
After setting the CS pin at ’L”, input the 8-bit control code and the character code of n 
character X 8 bit from the DATA pin, and simultaneously input the nx8-cleck signal, 
which is synchronous with the data, from the CLK pin. After the completion of input, set 
the CS pin at “H”. 
When using the 1st and 2nd display sections, the inputted characters (including blanks) 
are displayed from the right end and when using the 3rd display section, they are 
displayed from the left end. 


2. the data transfer to the 4th display section 
(1) Standard type 
After setting the CS pin at ‘‘L’, input the 8-bit control code, 8-bit color 2 data, 8 bit of 
number of steps and 5X8 bit of data (Don’t Care) from the DATA pin, and simultaneously 
input 64-clock signal which is synchronous with the data from the CLK pin. After 
completion of the input, set the CS pin at “H”. 
(2) Simplified type 
After setting the CS pin at ‘’L”, input the 8-bit control code, 8-bit color 2 data, and 8 bit 
of number of steps from the DATA pin, and simultaneously input the 24-clock signal, 
which is synchronous with the data from the CLK pin. 
After the completion of the input, set the CS pin at “H”. 


— 


3. Transfer of only the control code 
After setting the CS pin at “L’, input the 8-bit control code from the DATA pin and 
simultaneously input the 8-clock signal, which is synchronous with the data, from the CLK 
pin. After the completion of the input, set the CS pin at ’’H”. At this point, the part to be set 
into the contro! code is only varied and is displayed. 
The character code, color 2 of bar display, and number of steps are not changed. 
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4. Control code 
The control code consists of the following 4 blocks. 
(a) ID : Set the data transferring destination (either one among the 1st to 4th display 
sections) 
(b) Display 1: Setting of the contact display/constant time display. 
(c) Display 2: Respective setting of display/erasure, small/medium/large characters, 
NTSC/PAL, and black/transparent. 

(d) Color 1 : Color setting of character or the left side of bar display. 
| When the number of steps in nin the bar display, the left side of the vertical 
| slits of n+1 is set with color 1 and the rest is set with color 2. 

The control code in detail is as shown in Fig. 6. 


5. Transfer inhibiting period 

The CX-7958 operates having the priority in writing over the other functions and therefore it 
does not fetch new data until the writing has been completed. 

To write the data into the internal RAM, 10H of time is required after the data has been 
transferred (after 4 of the CS). In addition, it holds the writing for the period of 14H of the bar 
display. 

Accordingly, it inhibits the data transfer for 25H after completion of the data transfer. (H: the 
horizontal scanning period) Moreover, it inhibits rising of the CS prior to 25H of the 3rd 
display section up to the beginning of the 4th display section. 





(The respective blocks are structured with 8 bits and transferred 
from the contro! code side.) 


2A 
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« Control Code 


Display 1 


Color 1 


= 











DPo DP1 






























































LSB 1 2 3 4 5 6 
| ID4 O O 1 1 
IDo O 1 O 1 
>Po | pp, | The 1st dis: The 2nd dis-) The 3rd dis- The Ath dis- | 
| play section. play section) play section play section 
~ = ——— 

Oo |; O | Erasure Erasure Erasure Transparent 
| NTSC — 
| | Small Small 

1 0 | Small Transparent 

character character 
| character 
4 
PAL 
Medi {I 
Gr 4 cl ee Small Black 
character character 
| character 
| PAL 

1 1 EAIge | eye Small Black 
| character character | 
| character 

















MSB (Transfers from the LSB side) 


Color 1. Color 2 
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Color Bei Gali 
Black/Transparent |O0| 0 | 0 
Blue Ea acs 10 
Green roy EO 
Cyanic Bio eee 
Red Jolola 
Magenta : ;1| 0 1 | 
Yellow lof 11 














Display time 











Continuous 








The color of RGB=000 is possible to select in black or 
transparent at the 4th display section. 


















Constant time length 


¢« Data 1 to 7(X denotes “Don’t Care”, and is 
transferred from the LSB side.) 
In the case of the 1st to 3rd display 
sections 
Data 1 to 7: Character code 
In the case of the 4th display sections 


Data 1 » Color 2 
Data 2 : The number of steps 
Data 3 : Don't Care 





White 


LSB 4 2 





Fig. 6 Data Transfer Format 
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Note 2 
LSB 1 2 3 4 5 6 MSB 


Control code (See the item of control code): | color2 Display Oisnay2 | 10 

Note 4 
Character code (Blanks 1, 2, A, B, C, L, O, R, etc. 
in the figures): 


Color 2 (The right side color of the bar display, Note 1 
the left side is color 1): 


The number of steps (The vertical slits numbers Note 1 


displayed by color 1): 





Note) 1. X denotes “Don’t Care”. 
2. Transfer from the LSB side. 


Pee ale The data transfer example, when it is as shown 


TTT rere in the left diagram, is indicated by separating 
| into the standard type and simplified type. 





BEBE UaE 





Fig. 7 (b) The Data Transfer 
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Application Circuit 


+5V or GND 
HSYNC 


\ From TV 
mo VSYNC 


SOOKHz + 








CX7956 


To TV 


hel OINH 


CLK From 


microcomputer 
DATA 
cs 








Note 1) Marked with 1 represents +5V 
2) Selection of the SW1 to SW5 should 
be made in accordance with the using 
condition. 
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Description 

The CX20100 is a bipolar IC which switches and 
processes signals of 2 systems, and outputs them. It 
enables to use digital signal by converting it into 
0.7 Vp-p signal. 

One of the 2 systems input pins is for RGB signal 
which is obtained by composite signal such as TV 
signal (Hereafter, it is abbreviated as RGB TV 
signal.), and the other one is for RGB signal of 
microcomputer and the like (Hereafter, it is abbreviated 
as RGB EXT signai.). Three switches; namely, 
TV/EXT, Ym, Ys are incorporated within this IC, and 
in combination with these switches, RGB TV signal 
only, RGB EXT — signal only or RGB TV signal 
(approximately 6 dB lowered), etc. can be output. As 
to the standard combinations of these switches, etc. 
they are based on EIAJ standards. 


Features 

¢ 12V single power source operation 

e Based on EIAJ standards 

« Ys and Ym are high-speed switches 

e Either positive or negative polarity is applicable to 
the control voltages of PIX and BRT. 


Structure 
Bipolar silicon monolithic IC 


Absolute Maximum Ratings (Ta=25°C) 

° Supply voltage Vcc 7 
¢ RGB EXT input pir 0 to 5 

e« Input pins other than the above-mentioned 


O to Vcc 
e Operating temperature Topr “20 to-+75 
e Storage temperature Tstg —55 to +150 
¢ Allowable power dissipation Pop 1160 


Recommended Operating Condition 
¢ Supply voltage Vcc 12. Se] 
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Package Outline Unit: mm 


28 pin DIP 





o 
2.54 

= 
_ 13 x 2.54 = 33.02 | 











<< 


3° 


° 
C) CF = 


mW 





o. 
= 
c= 
a 
O 
ioe 


SON Y= 

















CX20100 





a) 


BLACK LEVEL Ge 
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weibeig 490/g 
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Pin Configuration (Top View) 


R-EXT Q) BRT2 
TPs) BRT 1 

G-EXT (3) 26) R-CLAMP 
GND (4) 25) G-SUB BRT 

B-EXT (5) 24) G-CLAMP 
PIX1 ©) @3) B-SUB BRT 





PIX2 (7) @2) B-CLAMP 

COMP BLK(@) @1) Bry 
D.SYNC (@) 20) Gry 
TV/EXT (19 G9) Rrv 
LEVEL SHIFT @}) 48) Voc 

BLACK LEVEL (2 @7) B-OUT 

Yu G3 (6) G-OUT 

Y< (5) R-OUT 


ae 
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Pin Description 




























































; DC 
No. Symbol Pin function peeenal 
@) RGB EXT signal input pin 
| J (2) Input with capacitor cut (approx. 10) 
3 | G-EXT | @® Input signal level 
When synchronizing pulse is not existent less than 0.7 Vp-p 
5 BoENT When synchronizing pulse is existent less than 1.0 Vp-p 
=| (including SYNC pulse) 
Voc 
| 2k 
10k 
2 ee, | Ground the test pin 
| | 
4 | GND | Ground 
6 PIX1 G@) Picture amplifier gain controlling pin 
R (2) ( PIX 1: When voltage increases, gain of the picture amplifier becomes 
7 PIX2 UD: 
PIX 2: When voltage increases, gain of the picture amplifier becomes 
down. 
| (3) Use either PIX 1 or PIX 2. 


| When PIX 1 is used, connect PIX 2 to GND. : 
When PIX 2 is used, connect PIX | to Vcc. 


6 conan. 
31k 30k 
20k 


. . . 
3 | COMP BLK @) COMP BLK blanking pulse input pin 
Input pulse polarity: Positive (fle ) 


q 7 Voc 
High level 3V to Vcc | 


(2) D. SYNC delayed synchronizing pulse 























input pin 


Input pulse polarity: Positive (__fl_) 
Low level OV to 0.7V 
High level 3V to Vcc 

















mle 


















































¢x20100 SONY: 
. | DC 
Nie: Symbol Pin function potential 
10 TV/EXT (1) RGB TV signal and RGB EXT signal changing switch controlling pin(See Table | | 
Truth table) 
@ CS 1 3V to Vcc . 
Logic 0 OV to 0.7V me 
10 | 
| 20k | 
11 | LEVEL (1) The voltage applied to this pin is superimposed to the voltage applied to pin 7 | 
SHIFT (PIX 2) and it controls the gain of picture amplifier. (See pins 6 and 7) 
(2) Use only when pin 7 (PIX 2) used. 
Voc 
aba! 
30k 
20k 
| =4 
12 | BLACK GQ) Black level voltage input pin 
LEVEL | @) It becomes the reference voltage of black level of Ym (RGB TV signal is 6 dB 
lowered). 
20k 
120 
Pin 132% itch trolli 
3 YM © | ; ‘ on Ge ee Si 6 (See Table 1 Truth table) 
Pin 14: Ys switch controlling pin 
14 ¥s | Q) Logic 1 1.0V to 3.0V 
Logic 0 OV to 0.4V 
(3) It drives with the signal source of output impedance 750. 
1.0V 
22k 
13 
14 2k 
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. . DC 
| 
en Symbo Pin function sStenbal 
15 R-OUT (@ R,G and B output pin 
(2) Receive with buffer. Voc Vc 
16 G-OUT 
17 B-OUT 
£5, 164/ 
6k ak 6k 
ia vee 12V 
19 Rs (2) RGB TV signal input pin 
(2) Input a signal via resistance of approx. 200. 
20 Gry 
21 Bry 





B= CLAMP 





G-CLAMP 





R-CLAMP 





Voc 
(3) Connect it to GND when no signal is input. 
Voc 
10k 
19 20,21 


(2) RGB clamp filter pin 


Vcc 
(2) Connect to ground with a capacitor of approx. Voc 
0.22 to 0.47p. 
22,24, 26 
13k 
5k 





B-SUB BRT 


G-SUB: BRT 











1) G and B sub-bright controlling pin 


(2) Use this pin with BRT 1 or BRT 2 to adjust the pedestal level. 


Voc Voc 
23,25 
24k 
4k 


eA 
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CX20100 
é DC 
No. Bye PeneneHon potential 
27 BRT; G) Bright control pins 1 and 2 
(2) BRT:: When the voltage increases, the pedestal level becomes up. 
28 BRT». BRT2: When the voltage increases. the pedestal level becomes down. 
(3) Use either BRT: or BRT. 








| When BRT; is used, connect BRT2 to GND. 
When BRT)? is used, connect BRT) to Vcc. 


Ve 


Voc Vc 
, = 


i) 


50k 


Vec 
28 
20k 
ad 
10k 











Table 1 Truth Table 


TV/EXT 

















Input pin RGB TV signal 
Output mode 6 dB down 
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Electrical Characteristics (Ta=25°) 
= a | Bi i ev; 

Measuring Measuring “Symbol | ere ae poin 

No. item veal naacas os 

E, Ee (Ee Eee 

@ @'@'@'® a 

| 3V _|1.5V| 6V | 1V |12V) 99) 












Tr 


[ot me waveform and description 
2K 


|T M Unit 
| of measuring method Min.) Typ. ax.| ni 










‘Current value I; 





























panelicer SONnea ie aanenn mes NE: ee = : | | | | 
2| a ar | @| 42 61 «78 mA 
oars TEXT output |,  »+4|@|i|itfritil Soe Peay Parue fl r 
3 | “voltage p Ry | al DC measurement | es 3.5 | 4.62 
) at aeamaaaas  ia O | “7 . T 7_] (Unit: mV) [ 
4 Gy | | ® | 3.19 | 3.5 | 4.62 | 















——_—_—— —— ~ —— hh fh ht +———-} + | a ne 
“T T t t 












































5 Be || | |} | | |® (319) 3.5 | 4.62 
ea’ output 6. TI a ee Se eae ee Se | ‘paOAR nee e cae ae: 
votage ws | | ee ete & 
SS —_——— — SS + Ss en oe + ——— K- an Se ae 
7 aes mode) Gry ans ae | | 1@ 5.69) 5.9 | 6.11] Vv 





Beutee | | | | | , ® 5.69 | 5.9 | 6.11 | V 
[Tyoupu =~—Sld|ti(‘<‘éiYSNT ST WT CWT 'WT'YL @) — -——}—— 
| voltage (Vec=13V)) is MAXI | | By ® 15.69) 5.9 16.11] V 




















TV output =, a ns a a ae y | |@/ a r ag eebies (nana ae 
voltage (Vcec=11V). Rov'maxe er See oe inv|® oe as iaaak ve 
~TTV output | lame | | ® wee | 

p Rey wax 3V | a OB © | sl sad Ca | x 












| voltage 





Gry wax | | | | | 46) | 5.69 | 5,9 | 6.11 | 























a Sara ewan Oe 2 8 Deen Neon ee 


Bry wax | {4 co) | 5.69 | 59 | Bll | V 
= Se ee = ++ — ++ —+ / + + — ——_—_—— 
| 6946 | | aa | | | 
Pan et ® 13015 17 


Gry aux a6) | 13 15 | 17 


T 
— ! a a See -————+— —+ 




















Bry wy | | | | |@ t Leh 43 ET | 
+ -—___-- — — fp —- ~~ —----- - ee ee - +-—- 
|EXT output | | | | | | | fie r as | 
“voltage | 4¥E Dh ee ee el ce i ad 
[correlation PT TT oF TTT | | avp=Be-Re I—310} 0 | 310 | 






ee — ht rt —+ ~ = -4+——~_~ —-- -- = ———____—_4——_-—— +t 






















































































































‘TV output |. praia bia eh hoe. nee fee tear ae 

vanteger | 4 Vay" MAX | | | | | | | asa max =Grv' max Rey's | eee eh 
a8 tp 4 oo - 4 ——+ +———— 
| | | 

21 correlation — Zee aN wax= Bry’ wax Rry' vax | —32 | 0 32 

ee es : z= ene = Ee : a AE an td, — _ 

| | ar | ; | | 

22 | | | | | | ah | AV ry wax =Brv' wax Gry MAX ) 82} 0 | 92 
4 + a 2 = ee Se ee | } +——} SS —~ —— + +—- ¢ - r 
[TV output | | | I ox, | | | 
23 | Iveliaee: | 4Vry MAX | | AVey wax=Gry wax” Roy way MAX | —52 | 0 5? | 

—-I- Taio i a a) We a =F aa ia 
1 aia | | | | | avy wax=Bry wax Rry max —92 0 92 | 
Sete Sslel est oh ettancead ee eee ee Ht ocoad tai Renee ee eee | eeeeeen Greece 
25 | | | | | | AVry wax=Bry y MAX — Gry max —92 0 32 
26 AVry wis | AVry mix =Gry MIN =F MIN | —52 | 0 32 
_ a. Ser ae nw) Pm Eee | ae eS ae ee = 7 == pte ae | ae 
| | | | | | 
27 | | | | | | AV ay we oY mix Roy vis | —82 0 02 
a — oir: ki as oe “aks ‘een ak a: (ia (ale aaa ad ie? cae 4 
28 | ' . | i | | | AVry wix=Bry win Grv win | —92 | 0 82 
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| |Bias applying point | | | 
Measuring; Measuri and voltage | | f, iption 
{ g! | ring Symbol aS Teese costed t Outpt eon and description, Min. | Typ. |M 
| item | E, |E, |E;|E,|E, | [of measuring method | | | 
"Er oui : + on ae | a (I SRNR aioe GA ! 
29 Se | Regain | | | | @ DC measurement 1.38) 1.45 | 1.52} V 
| aia |i areal —TTr—PFy_t{_| (Unit: mV order) T 
30 | Gyw ain | | | | 46) 1.38) 1.45 | 1.52) V 
Sane oa / aoe ee ee perce 
31 Byag min ri | |@®) } 1.38) 1.45 | 1.52] V 
- + ee. ; j—__—__—}- + 4 BE ' | aes + ~t 
| | 46 | 
32 | | Ryw max a 6V (5) 3.39 | oa tee OV 
‘Scsaeceeaeaeanii = aaieiemeeiatl Peel ‘ee au we ta A et 
33 | | Gyy max | | | | 0) 3.35 3.7 4.05, V 
—— Zt ae _ —- 7 bea ee |e ie + rece | } 4 + 
34 | By y MAX | It @ 3.35 | ouh 4.05 V 
,, YM output a TTT TTT Ta 1 | | ‘i 
39 voltage (Vec=13V)) Ryu maxi Fi | 2 '® 3.35 3.7 4.05) V 
tz ———}— IE i ee | Sey Ges + me | + 
YM output | 
36 voltage (Vcc=!0V)| Ry Maxz | | | & [) d.30| 3.) | $457 ¥ 
——+ a i + + Ee — - } + — 
"Ym output |. ee | | ee 
37 ae | AY yy ai | | | AY min =Gya six Ry wis }—51.9 0 | 
—_——_—+ _ = ———$ $$ $$ $f tf ff {= ie ea | —— + + 
correlation | | ee, | 
38 | | | | AY ix = By min Ry sin —o1.5) 0 
T +— = + - +—+ , + pe + + 
a | | | | AY s¢ yin =Byye min Gy ais 51.5) 0 
| Cae 4 = 7 re oa | sa i48.3 e + + 
40 AY ax | | | AY ax = Gy wiy7 Ry iy 51,5 0 
HES | SRaeeae were HenEn aren eee Feet ) Hs Kee (eon Re ees ee = { 
4] | | ; | | AY yax= Byy wax Ry max ~51.0| 0 
—- | es ee | +— —}— ot — 4 ‘ — ——— + + 
42 | | | ' Y AY y wax = By MAX 7 Gy MAX ~31.5| 0 | 
TYs output voltage, l@lT | 1T@)® a DC measurement / | | | 
"2 (EXT side) Ryse i3V] } | | {iv j12Vv ® es acd we 
| oa a ae eg b | + (Unit: mV order) a 
44 | | Gyse | | 1 | | 1 | 0.75) 0.95 
a BEGeCaE Rar io 
45°] | B | | | | | | | 0.75) 0.95 | 
4 ae Li l¢ Le | | @ | | 
Ys output voltage, Zz | eee | | | 
46 (TV side) | Syst | | | ® DC measurement ns 0.95 
' ————-+ > init : Sen 
“7 es | | | | fe (Unit: mV order) 9.75| 0.95 
——4 r “fs t ea 4 r + + 
| BLK threshold | | | 68) | ee | | 
| sak an car a | i 
50 | Gere | (16) 3.0, 3.6 4.7) V 
+ + b+ — — fo foe | i 
51 | | Bape | | i's WD 30) 3.6) 4.7) V 
—— a eee 1 ¥ PEt +1 
, | BLK threshold | (6063) | | _ | 
92 | (High side EXT) | Boxe hd | | |® 10.525 
| | SELL aeT (eas eee Se 
53 | | Gaye } | | | | |48 | 10.525) V 
th + ~ + Tor ae > +H r +- 
o4 | Boag ,) | Kw) | } 0.525) V 
} ——_—_—_ cS ee ees Meese ee Re een Cael eee Gemeae 2 + 
.- |BLK threshold) | | | es 
59 (High side TV)| Reur | | ®| | | } 0.525] V 
: ; Pe ie 
| Git Pit dd of | [| P| 
; ie ioe le Sa a | t t+ 
of Baur | 4 | | | | |@ | 
= ——+ +$——+— | 
BLK threshold | | 3 | 
°° \(Low side Ty) Pt | 3V. oav| | (© 
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El i= 
| aes) Gs ; J ale 
Pci z + + > | - —— = a — —— —— — r = 7 — 
ee ee ee es ee <a ae et {+ ao Ss 
es 2: et = Se ‘se =) ae soon 4 —_— E Ss a eS | ae | —_. 4 1 lai 
ate! 7 4 Ki = a aa | Regent seep : an ara eb ics ac : t =f ! 
r- On. | - i —- — 4~$——4-— = i = = 4 0 ab + —— 7 == t 
mH x + ei L. = = = | = beiad leit wi & = == [ i! = = +- 1. a = a | f +— = 
eS 2 = i | 4 —— = . . ———— ee ee oh a +- = 4 ——— . — ~ _ ———. —}— + 
al be ee ee ee <= ——— — > | ~— _ a = = Zt —+ —— tT a: t — | = 7 T mal + a = 5 ——— 
_ a ot + I mits — + —_}_— Ht 7 —— + rc + — - 2 + - ——} - — ———EE —--}- 4+ — 4 i : = T ss J 
2 es 7 t = 7 i x eect Na ele ol = t = | —+ — ~— +~ i + “7 3 7 
6a ag] See eeaaesl es cea near Caves! Seean pene S ine: epee Caiset Cgaye (eae tat Minas Ose SURES LA umes San ce cee vee ree a aes foe 
col SS | (ae eae cea ieee eek Lane Anion! | zi ; =| 1 | | oo ——— i, = es 
S _ ——— a ee a y~ — —|— — —-|— — aes = 4 as aes : eee + = —_ ee | L 1: sal ieee 
ee | 
a oe eee ee SS = a areas Sea 
a Es cae Sea I ON | yeaa el eer AEE Caan, Ra all a ibaa, ia, a —- 
Se {-—+—4- = =F = a Ae soar aim T  caae nas GS is abe! a | 1 a 
| = + a oe = =e = SS | = i t ———+ J - ceaee i — See ees: Sie ¢ iE 
se i pee —- ~———————_}-—_—___}———- - a | —|- oo + —- + T tT + + 1 zi - eg a ——j —— =r — 
at ep ae a RT OAT a ag agate Spear! gee tae” aaaalee load a Scent oes EE SEM SET EAS ae Se 
Rr RT ee ee a eee eet eS -. a AA: cone ea ~ a oe A, a OLE +f = | atin i : = 
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Bias applying point | | | 
ie Measuring Suabok: # and voltage ie Output waveform and description 
No. item | E, E, E,;|E,|E; | of measuring method 
'TV/EXT | | | ition E.@ 1V | 
61 Bet | ft | lo vv | (@) Bias condition >E,@1 9.0°4 3.85 fo 7 V 
ow as F weREEWEeE™ I 
62 ree | | | @ 3.0 |3.85 | 4.7/ V 
Ses oe }+---—- — 4 4 b + f 
63 | | By | | \ ® 3.01385 | 4.7] V 
ee — L.. fa } } +— + 
| Ys threshold | | | laa | | 
| 64 Soy side) — | Ryst | | S @ 5.4/5.9] 64] V 
4-- + — — a so a t— r * 
65 Gyst | 1} | | |®@ 5415.9 | 64) V 
+ 4 + + sel sas [| ia 3 Tt a t —t } 
66 | Bea | | | '{ | | |@| 54) 5.9 | 64] V 
+ ‘She (aa eee 4 ! — 1 4 q : 
SP ee Bie Te is! Psafae foal y 
vo 4 aa | an A ne + 1 
68 | | Gyur | | ey 3.4 5.9 | 6.4 | V 
= — ; — - ane ae i GS Wiis al VR + ; + | 
69 Byyy ‘aon 1 | | j®| 5.4) 5.9 | 64] V 
70 | | | D. SYNC | R T@ [ rt “| 5) | ol DC measurement 1.8 a | 93 | V 
le LL ae Bs 13V jf | | Orv) | LY} |) nit: mV order) Sia Hae ee 
val ) Gor | | | |@ PER LDA TB, 
+ 4 — ames ae Wal fp +4 r | 
72 | Bor | | 7 ® Pe 2b eae 
| a 176 pe og | r | 
} pred i T 1 een =T T T t | - 1 
74 | Gon | | | | \@) 2.55} 30) 4.3.29 V 
t t + - +—+}——_ + uae eae q i 
75 Box | | | | |® 2.55 | 3.0 13.25] Vv 
be el | oo +—+—! — ! 
76 ee GAIN ieee o | aD | | ‘@ | @ Input waveform SG1 | 9:05-4.2:0° | 3x45 | Vice 
a — - T +- t | => . | t { 
77 bes MAX | | 8) | 2.25 2.9 | 3.45 | Vp-p 
Conn wn Prt [ [ 
78 | Bp wax ae ke ' ® 12.25 | 2.9 | 3.45 | Vp-p 
Pix AMP GAIN TTP) let oe ee eee 
ie | (MAX pone oe | wv 8 , 2.29) 2.9 | 3.45 | Vp-p 
+ | 
Pix AMP GAIN | @ | | | | 
80 ee ae Rp wax ie | 2.29 | 2.9 | 3.45 | Vp_p 
Panes ed 
"Pir AMP GAIN ryt r | 
81 | (CENT) Reine | | @ 8 @ 0.9 }1.15 | 1.40 | Vp_p 
t San eS 
82 | | Geacent PF] yt | ty {@ 0.9 }1.18 | 1.40 | Vp-p 
| 7 ) Perera | Output waveform 26 us | 
83 [ Bosco Lu ae ® Output voltage 0.9 }1.15 | 1.40 | Vp-p 
84 [Pa ene Res us PTTL 1) I@ 1 | le 0.34 |0.37 | 0.48 | Ve-p 
aie sl —_+ —— i" 1 f— + toot oJ 
85 Ger wax Pt ttt dT dd {@ | 0.34 | 0.37 | 0.48 | Vp-p 
a | pe 1 | | | | | OV | 
86 | Bex min f . bot , | | % (Measuring items: 76 ~ 95) ke ii ea | oe Reese 
| Pixg AMP GAIN | | | | | | @ Measuring unit: 10 mV order a? 
87 | Reocen | | qd) 1.24 (1.45 | 1.66 | Vp-p 
(CENT) | P2CENT | | | | 3V |e | | 
88 Goo cent Caan @) 1.24 |1.45 | 1.66 | Vp-p 
— ~ L Has } : os ee) Lees ae L 
89 | Bpocent | | f | | |@ 1,24 | 1.45 | 1.66 | Vp-p 
—+—+—-—f | r poe a i + 
g0 | Pi, AMP CAIN | pa, 1 P| @ | | | 0.43 | 0.5 | 0.61 | Vp-p 
t arr =) ee Cee | a 
91 | Gop tn a | | @ 0.43 | 0.5 | 0.61 | Vp-p 
92 PB escuie @® 0.43] 0.5 | 0.61 | Vp-p 















































* Measuring point 





— 230 — 


SON Ye 


CX20100 















































}44 
as 
| 
| 
| 






































FlOFF JOFF [OFF |OFF [OFF JOFF 




































































i 
| 








‘|| 
| 
Pod 
| | 
Tet tops 
| 
| 
| 
t 
| 
| 
1 | 
114 
| 
| hol | 
ag 
| | | 
i | 
+4 
| 
pot tt tt 
I 
he LS 3 
| 
it 


7 

| | 

ae | rt 
HT ttt 
Cr rreTrPerert 
































} 


























| 
! 


Pitti pt 














+ | 
ttt 
oe ee 
| | | 
































|ON 











32 | 33134) 35 36 |37|38 39|40|41/42|43]44 | 45 | 46 


+++ 
TST 
| | | 
ques 
| 
} 
| 
| 
tT +++ 


' 
| 








LL 




















1 
OFFION |OFF[ON JOFF|OFFION JOFFE 
} |] 4 | | | 
| Ea iy ee | 
|| | ate aie 
Sa (RM Sd (GG (Sa Fi FA OCT AF t 
| a A Pe a A | 
| | Pade ae BP ae ba 
+t+444 
ty 
ys 
| 
| 
rr tt 
' 
| 
| 
| 
Pir 
| 
| 
TT] 
| 
| 
| 
| 


OFF! 











a = 





| 
| 
In 
| 
| 











: 











| 
| | 
i in ae ta 
| 
1c? ie Gael a Ge SS 
| 
! | 
ry ddd 
vit ive 
| | 
7 


| | ON 








OFF |OFF] ON ort! 


| 
| 
| 
oo 
+ 
| 























OFF) ON) 
| 
4 




































































| 
| 
| 
Tatas ey 
| 
t 
\ | 
Tada 
| 
+ + 
| | 
i 
| | 
ij | 
I We 
i | | 
! 
i i 
7 
| | 
| 
| 
T 
| | 
LI 
| 
Bea: 
af ad ot 
| 
| | | | 
pitt 
| | 
| | 
4 | } 
| | 
| 
| 
+t 
| | 
| 
toh 
h | 
| 
t+ 
| 
i 
| 
++444 
| 
il 
$b fh 
| 
i 
{ 











24| 25 | 26| 27| 28] 29) 30/31 


|ON|OFF} | 

































































SW condition 









































| 
| 
+ 
| 
+ 
| 
i 


















































ON |OFF/ON |OFF |OFF ae ON [OFF|ON [OFF 
|| | 
| 
foto 
| | 
| 
} | 
Hee se 
1 | 
| 
| 
| |_| 
| 
t4-++- +--+ 
|| | 
+ 
| 
OFF! ON 
baada 
| | 
| 
toot 
LH 
| 
| 
| | 
eaeG 
rT 
L lehed ri | | a 
| | Ltt | 
ia Oe | eG ae | | | | 
|} i a a if t 
| 
| 
| 
| 
vee 
|} | 
| | 
Ragas 
Hof 
| 
| i 
{+1 | 4 
| 
| | 
Neo 
| 
| 
befell 
ba PS 
' 
| | 
aS i Ed We ot dB 
| | 
4 
| 
| 
| | 
+—} 
| 
| 
nae 
bdeaqe 
| | 
M Bae cS Ua Yee 
| 
| | 











i 











\ | 
‘a sl OT 
| | 
| | 
ar a a fj} + 
t 
| | 
Viv 
OFF] ON! 
t 
| 
| 
| 
| | | 
1} | | | 
1 | | | an as i } | } 
| ail | | 
pt 
I 
| 
| 
| | 
nl 
+4 Lt 
| 
ead ca 
= ae 
| | 
| 
| i 
| 
TTT 
| 
LL $4 
} | | 
| i 
| | 
=> Tia av ee Ul 
| 
| 
,t4 
| 
Ht 
} 
| | 
| | 1 | | 
foe to 
| | 
ome Gd CEA 
I 
| 
















































































| j144 
| 

| | 
| 
i 


























| ON! ON 
+ 
| 
j 











| 
+ 
| 
p++ ++++ +4 
| | 
| | 
++—4 
| 








mn 
$j ft jt 
| aan 
THT 
| | | 
; | | 


Nae 


























—t af a 












































j 
| 
| 
| 
| 
—+—+ 
| 
rit 
| 
ro 
| 
| 
1] ] 
ih 
om 
Patt 
apap 
it 
| 


oy ar al 
] 
| 
| 




















= JON 


4 














OFt 
ak: 
| 
tt +4 
| 
| 
| 
| 
| 
| 
| 
| 
4 
| 
ey. 
T7 








) | 

tp 
es (a 
| | 
1 || 
| | 




















| 
ON | OFF|OFFI ON, 

















i ie a 
4 
| | 
| 
i 
Jt 
eae 
| 
+ 
Besa 
| 
) 
+ 
| 


























Het ti tit iy 
J 4 
a 
| 
+4 

viv 


HH 
| 
|_| 

| 

| 
| 
| 
Thr 
1 | | 
Lt 
| | 
| 

WT 
| 

ail 
| 

| 
[ay 
LI 












































oy 
N 
N 
N 
an 
N 
oO 
NI 
an 
mt 
fo @) 
mo 
i 
rm 
co 
oe] 
uD 
~ 
—~ 
a 
lop) 
mo 
N 
ot 
mt 
Lon! 
OQ 
rm 
an 
io a} 
~~ 
eo) 
fee] 
=< 
~ 
N 














ON| ON) 


- a 
| | 














OFF OFEION [OFF JON |oFF 
cake aa | 
{ 
| 
ppp pee pp pit 
| | ; | | 
t | | | 
4 
| 














on 





















76 

































































Measuring 
No. 


— 231 — 


CX20100 | SON Yo 


Bias applying point 







































































































































































































































































Measuring | Measuring Symbol | and voltage se Output waverorm and description Min. | Typ. |Max.| Unit 
No. : item | By |e ey | Ey [de of measuring method | 
al | | 
93 | _Level Shit OR, | a (ey | 0.66 0.8 0.94 Vp-p 
Se $$ — ~~ SS Sato oe <a — — T ——— 
- | 7 is rr lal | Seas 0.8 | 0.94 V | 
| Ie ’ . | t I 
ee GAIN 4Pyrax | | APsax=Geuas/Rowas 0.85 Le | £2 
ttt + a iia ee a poe ; t —- 
97 ‘correlation | | | |4 Puax=Beuay/ Reuss | 0,85) 1,0 | 1.15 
a aa as SS Se bt 5 aoe ie t + t T a — t ST ee ee ee ee mee 4] 
98 | | AP ax Bruas/Gouas 0.85) 1.0 11 | 
tp AMP GAIN ae oe ee | 
99 | correlation (CENT) | 4Picest | | |  AP.cest—Grices/Rncen 0.85, 1.0 1.15 
ae, (aT = a a a Ses = i | a eS er Se aes aa eee = = ae - 7 See eee ee poe. = a ai 
100 | | | APicext= Beicest/Reicext 0.85) 1.0 | 1.15 | 
T cea Sa en eres eee a Sapa | eee =< ot SR aaa ai - os a SS ee 
101 | | AP icext= Beicext/ (Geicest } 9.85) 1.0 | 1.ts 
2 oe a = —— — és - 4 _ = 
|P AME GAIN | . 
103 | | | || | “AP s=Bruu ll 0.85) 1.0 | 1.15 
104° ry | | AB cea Bastnl Caran 0.85) 1.0 1.15 
——+— - ro ——- —— -—+-—_+_+ | + + 4 — ————_——_——_——— 1 + + r 
P AMP GAIN | | 
105 | orrelation (CENT) | 4P2cest | | | AP ocext=Gpecest/Reacest 0.85 1.0 
nn GREE SU Ge ar are coe Se r 
106 | | I || | 4 eee ‘Bracent! Reecest- 0.85 1.0 
1 —_— ere Cees AE), eee | i + pp aml ne a — a — ih oetin to a 
107 | | | | | | re ee Gracest 0.85) 1.0 | 
t-—- — = t coe Some eee eee | ‘— at | = a ene — — ——t t = 
IPix 2 AMP GAIN | i, 4 | | 
108 Cd (MIN) 4 Powis | | | | | APowix=Gpowix/Rpowiy | 0.85) 1.0 
5 aan aa t Eee a pe at py 
109 | | | | | | | 4Paxis=Brosix/Reawis | 0.85} 1.0 
ne oe a ese Is 4 mul Tt -—}— mane = | re | =a = 
110 | hae AP ras= Brew y/Gpowy 85) 150: | Le 
| = —_____}—__— EE ——— ern: Mare a | + 4 
111 peabanaie AL | | | AL=C,/R, 0.85! 1.0 | 1.15 
in a tp = + 
Li. | /AL=B,/R, O85) 204 TS 
ft fi ptt a + = aaa 
4 | | | 4L=B,/G, ) O54 1a fF 1.15 
H io J tat oe en Nee oder Re Lad el ! =a oie | Sreeereeeenesr 
114 | Black level Ro 9 ‘Input ene ee nate Danis | roliss | 19] v 
4. —— foe +— @ SG! ‘ ~ 192) pprox. sexe 2! an + sao 
115 om (| @ SG6 Na ae 2/155 | 19) V 
z= pte) ie sare rere eek oe ff 4 4 aye ore eee eee | or as =) 
| Output voltage 
116 Bpp m Measuring unit: mV order | 1.2) 1.59 191 V 
‘Black ‘level potential - | ; | | @D | r T- : fe egal Po ceae Wt os 
117 difference during Rencry cevn | | | |6V @ Roenprx cext) 7 Rep = 105 0 105 mV 
ee eee —— ~ 4p p 4 + L477 -; oa Seen as a a 4 | | Soe 
'p controlling tif | 
| (PIX CENT) Gppvpix ceyn || a @) Gpovpix cest 7 Geo —105; Of] 105 | mV 
— saan [ams (nl ONE (RE SHE GR (OE Gl VG os Seana Mena | 
119 | Bopipix cext) | | ' @® Bonpix cext) ~ Ben —105} 0 | 105 | mV 
—_—— — +— + + 4+} 4 ee ae | + —_———. ——— =f L 1 —_+ 
Black level potential) } | | | | | 
120 |Gifference during | Rpocpix wy) | | @ |G] Repverx sus > Rep ~158) 0 | 158 | mV 
+— - _———__— ery (eee Seen eee Eee +14 2 eee — ae a 
Pix controlling | | | | 
121 | [aPIx MIN) Georpiy may) } | | q | 6) Gpopix ivy Gen = 158 i) | 158 | mV 
eae = { Gere Genes eee commen see | — | | - +4 
[225] | Benepix Mim 1 | | oo) Beprpix ix) ~ Bp = 108 0 | 158 4 mV 
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[ro] rg aa ae a Sv me os _ me a a Sees _ = = = = | = L 
= S — + —-+- + 4p + a +#————. —-— ——___—_+. = - = ——- ; mikes ie = ; ~ — = 
re ee Oe eee ee ses aes arscaeen (aera fl eis = z z fe {— | 
2 me ——}—_—__}-__—}« ——e — + + }—_— A a EE RANE pe E = 
x] e+  -- aks stale aeehoeecke eee ee tee ee ca, a eee ponies Pome 7 
re ' } + = somes ai : 
6 i aes Reel a (a = = es ayes eA aes anne een eos J A) Se. ap r 
~~ Oo]. iy [aes z. mI } | 4 | = = r . 
Sh i +. - — ~ _ _ Spee a -3 = = 
° = ei Ss = —— 1 -+ = —— = _ 7 ea ine 
es _ _ ~ — _ —_— — > - ——. — — 
3| £-—- ise a PRES fa detail needs ste see le ae } 
fan) & ft ; _ a | be tt Ls i = eee Bala! a vs ow = a a 
a ole <4 ‘ | peel Se = aes athe Ss os a ean ee Sls == (saat 
= z |— + = — - -|- _ ice —|— ~ - —— 
a S — ee _ — J — ————— a a Se ee 1 —— ae —, -_— + — —— — 
a a eels eee “ arts a 
% Zz + ——— —_— +|—_ - |— swiss maf = ashe = t sats 
St pie ee oak x ee asa 7 
2 OI eee fennel clr dele anh eet beer esaisee a art f Fee ane! sea : : 
© a. es ee a renee (oe a ees errs vin he > - = 
ae < f deed ane Rees OSE =e ———— = = ————— —+ | —— ees a [ ji | == 
ev a : Benge RES == pe =n 
Sg ee ee ee (a mee ate a | 
fee = eae eee ee ee ee ee ee ge Soe ee ee eee ee | 
x z i RS i eas) a _ a Rene Ree = 2 Bo es 7 f— ~ sf 
22 eS eee eeeoeeend a + 44} —___} ___} 4+ = - ft ee - ji se 
mo z ” >| = a = = nse ss = SS ee A ae : 
= ere - + = ENED a = i + —- [$$$ ep =F +— — ; ie x — 
4 ; el ae = | us iy ees is ae pa 
ie) 5 Sas + - “i | ee 4 +— 4 an + es | nae 1 
fon i i i” mie nae een 7. ait |= oe a 
i —_ | _ eet: Sn jes ror pred eee met | - — —_ —— = a. = 
a S - = e Fal a = — = = aif = le = = zi - = oa a {ee + 1 = +. a 4. oxi) t + + C 
<= te = cao a E os = | nae: fal a | ee a | oe oe Fe ae en ee Se ars =, | = + — _ 
re) rag eee | ‘3 = a ks ra as pee | os ‘ = i : = - 
ioe Cad = A” ae MW ars IEAM Cale ACER! Dagar api ala ze ale a ae eens 
ks ot war —- 1 aa oa i + ee rt 1 = }. L eas — a = = = a aa 3 | ~ | __ i = = — 
A i Sati) aan inemeancal he Si es os = cai | See mesa a a Hea an ier bea wee sl a, = t—— =f 
the = ols rea ae as = a apes = ae = _ 
re 7 aie: males “> ot! of) Ae 2 ae ae ag en cies ie 
8 5 | i ree eee ER aekaoke erst 1 = os is : : 
RE ooo coe ee talc Ser wei oo ee eee Be : : = 
~ ne -— 4 — + ~ + : 
iy = = - = et (a ast res | 
2 ee eee E- | SSS 
——* = — = 7 = eae x mae =r a 
= cl Reece (a a cocci | Gada: fs ashe : 
in r ae eet i ion ae eta et pe Dee 2 nile = rel eae : — z 
wt fo) L_ a __ ae 5 | 
oe cule, pews a dan’ ‘ai Seip eas A aatat pee cia + Sauge: Sie. ‘kee iia eae > _ 
eS ee ee eee ee ee eee SS 
ae a eee das ee Se ee sae a = 
a a _ ie ee Sate ae — eee Cae i 5 
[a = § u - + a a_i ree ati arse - 4. ~ o es os go | _ = = Sie Ae Ze 7 - 
= i —_+——— ~ - |= —|- ~ _ _ | -j-_ ~ -[- - -|- ~ -/- ~ - > - = - 
a Caachi . ‘aa! aa, ioe [ = 
@| g/—}—-> aes Spee a one ee ee ee Be ee ee ee ee - 
ak spans . T = zL i Reena 
a 7 2 pees oleae Ce te isa pees 7 i = = = Filipe et pee om [ an 
= © + — - fp + - + + + ~ 4 a= - Sie { — z a 
é i: 4 a peat -|- 2 - 3 ee a —_ 7 ere ews i - 
Aas a = : aa - —. fp 
a = 2 co = ad we, ut td po le > os 
be are: caster served Seas Pana Sela eee ‘Saat tal iesakt —_: aie foes. i ina hang po > _ 
“ 7 os kes el a ae aa 
7 haa aanened a ‘e fue a eens Re Zs aa =] = Bape | —— 
- é ae + i iy Oe ee eae es Eo es I guar, 7 Seren ale 4 : 
hl tag Gana RR orate ab te ese: SR Sali ey GUE” Ie a : 
mt z 4 > —|— at ee a a = He ee eh = = Soles = 
ee a re 
(on) me N ae) Po ike) ice) t~ i 6) or) ) ro N 
eirl ex) el|rl e/g sel els /S]/S/S/S$I/SI'S/SIl/SISIS/ S/S) S/S / 5/4) 5/8 | af & 
no mo D> io) oO or or) ro ro ro rt ri ra ra rm r ro rt ri ra rt rm re re rm 5 oa re ra mi ro 
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Measuring Measuring 
No. item 





Black level 
potential difference 


‘correlation 
124 (pix MAX) 


"Black mee 
126 potential difference 
__ correlation 


bey 
128 
~ | Black lev 


129 | potential aie 


__ correlation 


Symbol 


AP) 


AP» 


AP PIX MIN) 











130 
131 
132 Bo eRh ae eee 
133 Gppiewayy 
134 BepiMayy 
BRT 2 control , 
135 (BRT MIN) Rope) 
136 Gop iyy 
Lod Bepcwiyy 
| >, BRT 2 control . _ 
| 138 (BRT MAX) Rea masy 
139 Gppeany 
| 140 Bop ayy 
Pe Se eet eee - 
141 BRT 1 control 4p 
| correlation (MAX) sisi 
| 142 APpauayy 
143 
BRT 2 control | _ 
144 correlation (MIN) 4Poacus) 
145 
146 
~_TBRT2 control | 
147 A Ppa way 
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* Measuring point 


correlation (MAX) 


DUPIX CENT) 


Bias applying point 
abe NOES 


E, | E, | E; | Ey | Es 
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a 6) 
(TEV 3.5) 
oe ae a 
60 68 
6.6V | 1.5V | 
oe ie 
60 68) 
ABV B0V 
aay i 
bead 
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Output waveform and description 








APp=Gpp— Rpp 
{- 4 = _ = 

AP) =Bpy—Rpp 

AP) =Bpy—Gpp 

APicpiy cent) = Gener IN CENT) 
— Rpepepiy cexti > (Gen Rep! 

APrepiy cesty = Brperiy cent 
—Rp DIN CENT) — 1Bpp— Repl 

APpriy cexty= Brpety ceyt 
—Gpppix cext> 7 [Bep> Grp 

4Ppepix wiyy = Gpnerix sew 
—Rppepix wine 7 (Grp Rept 

4Poopix waxy = Benorix win) 
—Rpperix wey— {Bro > Rept 

4Poepix wiry = Beperiy win 
me Brp— G: of 


@|@/€ 
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(=) 


T 
| 
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go 





AP ic (MAX) = Goon tay — Rppeaians 

ac Rpp! 

AP pay = Browsany— Repiayy 
| ~ Bp DT Rp p| 
APD (MAND = Bop MAX) = Grp (MANX) 

— {Bpp—Gpp| 
: 
nfl f 

APpociyy = Gppactiny ~ Renae 

APpowm aa Sa Bppaciny — Rp y2cMIEN) 

AP han 11 Benacsisy~ Genacs MIN) 
APox waxy = Groacmaxy— Repoctayy 
Se Repacminy) 

AP yar waxy = Benacwany— Repacwany 
Bepaisy Repent) 
[Pp yacmtaxy = Beparaxy— Gpnacway 

- IBepaeminy > Gppaciny 
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Input signal 2 S01 


69 SG6 
Output waveform 
approx. 
2.9 Vp-p P| ie 


Output voltage 





Measuring items (132 to 140) 


Measuring unit: mV order 


Min 


—105 


—105 


+105 


= 105 


—105 


—105 


0.74 
0.74 
2.84 


2.84 


_| Typ. /Max. 














SON Ye 














0 158 mV 
0 188 nV 
0 158 | mV | 
0 | 105 | mV 
0 105 mV 
0 105 nv 
0 105 mV 
0 105 nV 
0 105 AV 
3.6 | 4,35 | V 
| 3.6 4,35 Po V 
3.6 4.35 | v 
a 1.66 y V 
be 1.66 | V 
LZ | 1585 | V 
135 3.86 | te 
3.35 3.86 : V 
3.35 | 3.86 7 v 
ol] is) av 
0} 55 | av 
0) 105) mv 
r 165 | mV 
j | “165 | mV 
0 | 169 | mV 
0 58 
0} 55 
| 0 ] 105 
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Output waveform and description 
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Symbol a Min. | Typ. Max. Unit 
No. item ee ee a of measuring method | 
‘SUB BRT 1 rae 
150 control (MAX) Raiduwae 69 i | (B) input signal ; ee Oe 3 ae ae ee ae V 
151 PAG Ain | | a ‘Output yee a is the same as| ol ae Ml oan V 
L | pf a haemrs 137-10 : 
159 eee [| | | @) (But the output voltage is different), 1.9/ 2.45] 3.0] ¥V 
——_—}+—+— ij ¥ | ¥ || Measuring unit: mV order }____ 
SUB BRT | | | ne ere 
153 Control (MIN), Reasiw | 8g | 1s] 20] 24] v 
154 Gros | | ® | 0.65) 1.2) 1.55) v 
155 Bons vty) | ®| | 0.65, 1.21 1.55 jv 
| — Sad ore vat | wt Dera cores ee | \ ——=} i 
UB BRT ! 

156 eae 4Posimaxy | APoscman = Beosemaxy ~ Gppscmaxy —63) 0 63 mV 
157 “correlation AP . | | APpsiatyy) = Bepscwis) ~ Gposeatny 63. 01 63 | mV 
ee te wok ON Ie {Bepsctaxy~ Gepscmaxo | | | | 

Dunng SUB BRT | | | 
158 Saas are ARpps t 4 ARpps=Reps: waxy 7 Rppseuryy 792.9) 0 52.5 mV 
{black —_—_— ——_F__. jf} ft ——— + + + 
159 E Ry, 3) | ® Input wavelet) Output 6.0 | V 
ces output /4.3V 3.5V Lit {| tT") @ sce SG2 : waveform | a 
waveTtorm | 
160 Gay @ @ SG2 Tr bcov 6.0. | V 
eens eee eeeeeee 5 (ceEee ee roild [ev Lo 
| ee Output | | 
nis pe | By 7 Ed ep @) 63.5 _ voltage | es | | V 
i 162|DG Dp ® Input signal g sot | teh y 
163 De @ Regarding input waveform | | | % 
Fo aa aon | a rr cr ee measuring, see p.23; - + 
164 feeee © | 21 % 
| - 5 ere + —— + 
165 oe tag tok ie @ @ Input oe SG7 0| 20) 42] as 
t + eae ieee | tp ns + + 
| | | sV | 
166 | TorYyR | @ 0, 20 42 ons 
—h + aaa aa | +--+ Si! of ean aoa OV = 
167 cee are | ®|Outpur PS) | 0] 20] 42) 28 
+++ jf 4 waveform : 4 +— 
168 | 7 Vc | @| TorY te ei sie 0 2 42) ns 
eee oa 5 ee Dee ia eae (5.8V) 4 + 
169 Tpr¥yB | @ +--+ = I ea Bees 0 20 42, ns 
L eh ore a nen Sy SaNSR Mae (O00 Fes, Se ceee |O  (ee a | -Aqgg -—— (3.7V) A | Ls 
| | | A word in the parentheses means the | | 
nO | ; et Tor YB a |_| | ® voltage in the event of without C cut, | 7 | 5 | a 
Ys pulse | ry | TTT Tel Input waveform SG7 | | 
17] response (TV side) Tor¥sk | | | x [ ‘|e P ie i "| 20 | 
172 Taek ®| ol | 0} 20 | 
+ > ale cue tos | OV = 
utpu ns: | 
173 Tpr¥sG C sensei ges 0 20 
ee 4 a oe - rT] | Tor¥or bb ow | 
174 Trey eG | @| one pe) 
2s | Lect ee ee SS ee es oe eer |-- DC OV 
175 TprYsB | | @ (0.9V) 
| eae oo +--+ ——— A word in the parentheses means the 
176 TprYsB @) voltage in the event of without C cut. 
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Measuring Measuring symbol. and voltage hy Output waveform and description| Min.| Typ. |Max.| Unit 
No. item ea oo one be | E, | of measuring method | | | 
177 lee pues TosYsER | | | @ @ Input waveform $G7 / 0} 2 | 42] os 
‘ext ‘de - + re 2 tee | ; - }————_+-_} + 100ns --- 3 + ——4 + 
17g (EXT side) > y ep | a @ fa] 0 20 | 42) 1s 
= SS es ar io Se “oa + $f 100ns: L_ OV ai | | 
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181 TyaYsEB | | ® ar aia oY 0 | 2) 4 
a + pt ope ee eo x ; : : (0.9V) | : 
| word in the parentheses means the | | 
ee eee | tor* oe voltage in the event of without C cut. | ed se Ae | e 
183 33 [F, iia IF, | | | a) | (3) @ Input waveform S¢4 | Ped | Vis 
RIS 2201) ee la | 14.3MHz 0.7Vp-p [+ 
184 Fy | 6) Output waveform 1.6 | | Vp-p 
i: SS ‘an ial a ‘ail ae (la | a {\ pate ate ty Ale 2.5Vp-p f | r 
185 Fp oe ® “a eee ee Ve-p 
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Measuring Method Supplemental Description 
Measuring items 162 to 164 DG 
Output waveform and measuring method description 
Input signal @ SG3 Output signai waveform 


|3.58MHz 0.1Vp-p 
a 


















r 65s 
Vin 0.1V, 0.35V, 0.7V When Vin is 0.1V: V2; approx. 0.43V, Vout; approx. 0.43 Vp-p 
When Vin is 0.35V: V2; approx. 1.5V, Vout; approx. 0.43 Vp-p 
When Vin is 0.7V: V2; approx. 2.9V; Vout; approx. 0.43 Vp-p 
Calculation 


Setting Vout as Dri, De1 and Desi when Vin is 0.1V, 

setting Vout as Dr2, Da2 and Ds2 when Vin is 0.35V, 

and setting Vout as Dr3, Dc3 and Ds3 when Vin is 0.7V, 
calculate the following equations in reference to individual RGB. 


Dri — Dro x 100, Dri — Dr3 x 100, Dr2 — Dr3 x 100 
Dri Dri Dr2 


(Similar calculation as the above should be carried out in reference to G and B.) 





Standard Circuit Design Data 
DC characteristics (See Fig. 2) 



























Pin voltage [V| Pin voltage [V] 
Ne. j RGB TV signal mode | RGB EXT signal mode | No, RGB TV signal mode | RGB EXT signal mode 
| (SW: a) (SW: b) |, (SW: a) (SW: b) 

1 3.0 3.0 [as | 5.7106. | 3.2 t04.6 

2 | 0 0 [ae] 5. 706.1 | 3.2404. 6 

3 | 30. | 3.0 -arl 5.7%06.1 8. tod 0 
4{ oo | 9 Pag] 42.0 12.0 

5 | 3.0 7 ie: fol 60 | 60. 
| 12.0 |) —Stéi<(iat~*~é‘“‘t‘i OT 6.0 6.0 
ca oJ 0 Fart 6.0 6.0 

8 ; 0. os | 1.0 1.0 
a 0 “ie a | a3 | 10.20 10.2 
10 3.0 7 0 / 24 “11.0 ; 0 
11 | 0. : od 8 | 10.2 | 10.2 

12° 1.5 a 2 1.5 fet ao | ‘11.0 

13 | a 0 oe 0 
14 1. - 0 
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Description of Operation 


In the CX20100, input analog signals of 2 systems are processed and output as shown in the block 
diagram of Fig. 3. 


TV/EXT 









RGB. TV signal ¢ 






BRT Con. 
pedestal 
clamp 


RGB. EXT signal © 


Fig. 3 


It is obvious from the diagram (Fig. 3) that by combining with these TV/EXT, Ym and Ys switches the 
output modes shown in Table 1 are realized. Furthermore, the combinations of these TV/EXT, Ym and Ys 
switches, and output modes are determined by based upon the EIAJ standards. 

When the output mode is TV mode, RGB TV signal is output as it is through the buffer amplifier. When it 
is in halftone mode, from black to white signals are output, but their levels are lowered 6 dB. When EXT 
mode, RGB EXT signal is output. RGB EXT signal is output after being picture controlled and bright 
controlled. 

There are 3 picture controlling pins; namely, PIX-1 (pin 6), PIX-2 (pin 7) and LEVEL SHIFT (pin 11). In 
operation, either one of PIX-1 or a combination of PIX-2 and LEVEL SHIFT is used. 

In PIX-1, it has a positive correlation between PIX-1 control voltage and the picture amplifier gain. 
However, in PIX-2, it has a negative correlation between PIX-2 control voltage and the picture amplifier 
‘gain. The applied voltage to the LEVEL SHIFT pin is superimposed to the voltage applied to PIX-2 


controlling pin, and it is further applied to the picture amplifier as a picture amplifier gain controlling 
voltage. = 





AS = 
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RGB. EXT signal 


Cx20100| RGB out 


RGB. TV signal 


Set front view 
Users’ PIX volume 









PIX-2 





¥/C 
demodulation 


Fig. 4 


Here, an actually used example of the LEVEL SHIFT is briefly described. As shown in Fig. 4, PIX control 
voltage from PIX Cont. volume, which is generally used by the users, is applied to the picture control 
section of Y/C demodulation circuit and PIX-2 pin of the CX20100. At this point, the gain levels of RGB TV 
signal and RGB EXT signal at RGB out become almost the same levels. However, it is often desired that the 
level of RGB EXT signal is suppressed lower than that of RGB TV signal. Unfortunately, PIX-2 has a negative 
correlation between the applied voltage and picture amplifier gain as previously mentioned, therefor, in 
order to suppress the level of RGB EXT signal, it is necessary that to apply a higher voltage than the PIX 
control voltage that has been applied to the picture control section of Y/C demodulation circuit. It is 
sufficient to apply the voltage higher than the PIX control voltage to the LEVEL SHIFT pin. The bright control 
of CX20100 has 4 control pins; namely, BRT1 (pin 27), BRT2 (pin 28), B-sub BRT (pin 23) and G-sub BRT 
(pin 25). When using them, either one combination of BRT1 and B.G-sub BRT or BRT2 and B.G-sub BRT has 
to be used. G.B-sub BRT is subordinated to BRT1 or BRTz. At BRT1 and BRT2, R-ch, G-ch and B-ch are 
changed simultaneously. At G-sub BRT and B-sub BRT, G-ch and B-ch can be adjusted independently. At 
BRT1 and BRT2, the correlation between the applied control voltage and the pedestal level is inverse. 

That is, at BRT1, if the control voltage increases, the pedestal level becomes up and at BRT2, if the 
control voltage increases, the pedestal level becomes down. 
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TV input/output characteristics 


(V) 10 


RGB TV output voltage (DC) 


TV/EXT =High(3V)@ 
TV/EXT =0V oa 
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Input/output characteristics during halftone 


RGB TV output voltage (V) 


TV/EXT =OV 
Ys, Yw=OV 
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RGB TV input voltage (V) 
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ack level 3.5V 

















Black level 1V 
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RGB TV input voltage (V) 


PIX control characteristics 
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Preamplifier for Remote Control Use 


Description Package Outline Unit: mm 

The CX20106A is a bipolar IC for receiving 
preamplifier of infraredremote control system. It 
is comprised of a primary stage amplifier, limiter 
amplifier, BPF, signal waveform detecting circuit, 
waveform shaping circuit, etc.. 





Features 

« Low power consumption (Vcc=5V, 9 mW typ.) 

« Low power supply voltage (Vcc=5V) 

« Built-in filter (Enables to vary center frequency 

with an externally attached resistor. fo=30 kHz 

to 60 kHz, 40 kHz typ.) 

It is free from inductance due. to magnetic 

field since it uses no inductance coil. 

Possible to direct connection to a photodiode 

e Open collector output (possible to direct SIP-8P-031 
connection to TTL and CMOS) 




















Structure 
Bipolar silicon monolithic IC. 


Absolute Maximum Ratings (Ta=25°C) 


e Supply voltage VEG V7 V 
« Input voltage VIN 5 Vp-p (pin 1 input) 
¢ Operating temperature Topr  —20 to +75 rc 
« Storage temperature Tstg —55 to +150 me 
¢ Allowable power dissipation Pp 0.6 W 


Recommended Operating Condition 
« Supply voltage Vcc 4.7 to 5.3 V 


Block Diagram 





Head Limiter Detector & Hysteresis 
Amp Amp Bpr Comparator Integrator Comparator 


ING) ine se Fei 





2 3)4) 6 —{7){8) 


Cl C2 GND fo C3 OUT Vec 
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Pin Description 
Pin voltages are depended on the DC Characteristics Test Circuit. 


Symbol Equivalent circuit Description 


An input pin. 
1 IN ZV Connect a photodiode with PIN 
structure between the pin and GND. 





47K 


500 


Vec 4.0K 





Connect a resistor and capacitor in 
6.8K series between the pin and GND and 
set the frequency characteristics 

3K and gain of the “Head amp”. 
2 Gl 2.5V ee : y oak When the resistance is large and 
capacitance is small, the gain be- 

2 ping comes small. 

When the capacitance is large, the 


sensitivity is lowered against the 


1 pino 


transient response. 





Connect a detection capacitor be- 
tween the pin and GND. 

When the capacitance is large, the 
sensitivity becomes lowered against 
the mean value detection wave and 
1K transient response. 

When the capacitance is small, 
3 C2 1.5V fluctuation of the peak detection 
wave and output pulse width be- 
comes large. 

The capacitor to be used is of 
standard 3.3 uF, however, set it so 
that the output pulse width fluctua- 
tion and noise elimination charac- 
teristics become optimum. 


16.5K 3K 





3 pin 


An GND pin of the IC. 

Make the pattern design so that the 
parts to be attached externally will 
be located as closely as possible to 
this pin and to be grounded them at 
the same one point. 

The reaching distance and noise 
elimination characteristics are greatly 
influenced by the pattern design of 
around the GND. 


4 GND 
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Description 





Voltage Equivalent circuit 












Connect a resistor between the pin 
and the power supply. 

10K Wee Set the center frequency of the built- 
5 fo 1.4V in BPF. 

See “Pin 5 externally attached 
resistor vs. Center frequency charac- 


teristics”. 

















Connect an integral capacitor be- 
tween the pin and GND. 

Connect an integral capacitor of 
standard 330 pF. 

When a large capacitance is used, it 
becomes strong against disturbance 
noise and the low level section of 
the output pulse becomes longer. 
However, if the capacitance becomes 
too large the reaching distance 





becomes shorter. 


ma An open-collector output. Connecta 


loading resistor between this pin 
a OUT 5.0V and the power supply. 

It should be low level standard of 
0.2V when using a loading resistor 
of 2.2 kQ. 
















Tpin 















The power supply voltage pin. 








DC Characteristics Test Circuit 
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Application Circuit 


CX 20106A 


Photo 
Diode 


PH302B 





200K 1% 
47u 
(fo= 40KHz) al 


Description of Operation (See the Block Diagram) 
Receive the infrared signal transmitted from the infrared remote control commander with a photodiode and output 
rectangular waves as an output. 


; ee | II hI Converts the signal current of a photodiode into 
Pin 1 input waveform | 2.5Vp-p 


voltage and amplifies it. 
. . : Standard 


600uS Standard 40kHz 





BPF output waveform 


(Pin 3) Suppresses the noise component with BPF. 








Pin 6 Hysteresis 
Comparator input 
waveform 


Detects the signal component and performs wave 
detection. 





| = Integrates the signal component and makes it as 
Pin 7 output waveform rectangular wave output from the Hysteresis Com- 


0.2V parator. 
Standard 
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Av characteristics vs. Icc vs. Vcc characteristics 
Externally attached resistance to pin 2 
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Externally attached resistance to pin 2 [Q] 

Pin 3 output voltage characteristics vs. VIN2 vs. I1 characteristics 


Pin 1 input voltage 
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US Audio Multiplexing Decoder 


Description Package Outline Unit: mm 

The CX20112 is a bipolar IC for the Zenith system of 
US TV audio multiplexing decoding, having all the 42 pin SRK 
necessary filters for stereo demodulation and SAP 
(Separate Audio Program) demodulation within the IC. In 
combination with the CXA1011P for dbx-TV NR IC, a US 
audio multiplexing demodulating system can easily be 
realized. 














Features 

¢ Incorporation of various kinds of filters within the IC, 
permits a maked reduction in the number of parts to be 
externally attached to it. 

e Excellent channel separation characteristics when 
stereo playing. Min. 46 dB when applying 1 kHz. 

* Permits selection of individual modes of MAIN/SAP/ 
BOTH. 

¢ Permits directly driving mode display LED. 





Structure Sree 





Bipolar silicon monolithic IC 


Absolute Maximum Ratings (Ta=25°C) 


* Supply voltage Vcc Te V 

¢ Operating temperature Topr =—10 to “65 Ze 

¢ Storage temperature Tstg 65. to +1150 °c 

e {ndividual controlling pins V14 to 17,V20 Vec +0,3 V 

e LED driving current ILED 25 mA 

¢ Allowable power dissipation Pp 1800 mW wd 
Recommended Operating Condition 

e Supply voltage Vee 9.0:£0.5 V 
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Block Diagram PHASE PILOT 
STERE DE T+ T+ 
LPF STEREO PHASE ST VCO PILOT STEREO 
OUT IN DET— ADU _ Vec GND 

















| 37) 
i STEREO : 
Lo | 





FF Jt FF 
AMP 
NES) ran | 
7]. |_| 
{PILOT SrEReo 
DET DISCRI 
NC 
) LEVEL 
FLAT TERY 
ncG8 od 
eae 
L-R DET | 
PILOT 
STEREO CANCEL 
FILTER : 
ADJ 


L+R AMP 
PILOT 
CANCEL 





LINE 
OUT 
th) 





oon Bee 
wae 


LINE 
OUT 
(R) 


<q 


SAP 
DISCRI 
INHIBIT 







(4)-—{5) Cy) 


SAP BIAS CARR SAP IND SAP SQH SAP MUTE LED 
FILTER DET DRIVE INHIBIT GND 
ADJ 


i Ose 


STEREO 
IND 
DRIVE 


w 


FORCED 
MONAURAL 


(L-R)’ 
DET OUT 


(L-RY 
SW IN 


SAP’ 
SW IN 


(L-R)'7 
SAP’ OUT 


MATRIX 
L-R/SAP 
IN 


MATRIX 
L+R IN 


L+R OUT 


MS-O 


= 
uv) 


MUTE 


SAP OUT 


REG OUT 
6.7V 


SAP 
GND 
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Pin Configuration 


MPX IN 

NC 

STEREO FILTER ADJ 
SAP FILTER ADJ 
BIAS 

SAP BPF OUT 

NC 

SAP DET IN 

REG OUT 6.7V 

SAP VCO ADJ 

CAR. DET 

SAP GND 

SAP SQU INHIBIT 
SAP MUTE 

MUTE 

Ms-1 

MS-O 

SAP IND DRIVE 
STEREO IND DRIVE 
FORCED MONAURAL 


LED GND 





YO) ©) 


8 


9 


) 


12 


G)—-(S) 


16 


18) 


CHS 
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42 
G1) 
40 


39 


33 
32 


31 


SON Ye 


Vcc 

(L-R}’ SW IN 
(L-R)’ DET OUT 
TP 

NC 

STEREO LPF OUT 
PHASE DET + 
PHASE DET — 


STEREO IN 


STEREO GND 

ST VCO ADJ 
PILOT DET + 
PILOT DET = 
LR OouUT = 
MATRIX L+ RIN 
MATRIX L — R/SAP IN 
SAP SW IN 

SAP DET OUT 

{L — R)' SAP’ OUT 
LINE OUT L 


LINE OUT R 
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Pin Description 


Symbol 
MPX IN 


| 1 








3 STEREO 

FILTER ADJ. 
4 SAP FILTER ADJ. 
5 BIAS 









6 SAP BPF OUT 


7 
8 SAP DET IN 
9 REG OUT 6.7V 








Description 


A composite signal is input 
from this pin. Its reference 
level is O.7 Vp-p (247 mVrms, 
—9.9 dBs) when monaural 
100 % (+25 kHz). 





Connects resistances in series 
and a variable resistance 
between pins 9 and 3. The 
characteristics of a filter are 
adjusted with variable resist- 
ance. 

Stereo low-pass filter, L+R 
low-pass filter and L-R/SAP 
low-pass filter, are operated 
in interlocking manner to 


adjust the cut off frequency. 


Adjusts the cutoff frequency 
of SAP band-pass filter and 
SAP low-pass filter. 





An interna! bias current fine 
adjustment pin of SAP bana- 
pass filter. 


An output pin of SAP band- 
pass filter. 


An :nput pin of SAP detecting 
circuit. 

Its input is the output of SAP 
band-pass filter with capacit- 
ance coupling. 





A stabilized power supply 
output. 








Voltage (Typ.) 
4.5V 
i 
1.7V 
1.7V 
7.4AV 









2V 


Je 250 








(Ta=25°C, Vec=9V) 


Equivalent circuit 








Similar to pin 3 
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Description Voltage (Typ.} Equivalent circuit 





Adjust VCO of SAP detector 
to 5fH (78.67 kHz) by using 
10 SAP VCO ADJ. this pin. 

Actually, it is adjusted with 
DC voltage of pin 25. 


0.77V 

















An output pin of SAP carrier 

detecting (AM _ detecting) 

circuit. Smoothing is carried 

11 CARR DET out by connecting a capacit- 2.55V 

ance to this pin. Existence or 

| non-existence of SAP is found 
with this DC voltage. 














WZ SAP GND A GND of SAP block. 


When the carrier of SAP is in 
the non-existent state, it 
becomes muting function due 











to squelch. If it is necessary Meee: 
to prohibit this function, set 
13 vie ee cae it to Vz M level (2.5V to 3K 
INHIBIT 5.5V). In addition, if it is set (3) 
to Vz H (8V to Vcc), SAP 20K K 


indicating output can not be 
output even when SAP broad- 
casting is existent, accordingly, 
the lamp is not lit. 















Mutes the outputs of LINE 
and OUT (pins 22 and 23), It 
works at Vx H level. 


14 SAP MUTE 
















OUT) becomes muting. 


If this pin is set to Vx H level, —- t 
the output of pin 25 (SAP, (5) 
15K 10K 














oa 
25KQ me 
A mode switch. It is used in oe 15K 
16 | MS-1 combination with MS-O of 
pine 12; 10K 


A mode switch. It is used in 
combination with MS-1 of Similar to pin 16. 











pin 16. 
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Se re 
Description Voltage (Typ.) Equivalent circuit 





SAP IND DRIVE 





1 Vec 
When existence of SAP Ving 4K 
broadcasting is distinguished, 
it drives the indicator. 
a @- 
The inflowing current of this 
pin is 20 mAmax. 
(Vcesan=1.3 Vtyp.) with an —o 2 PIN 
open collector output. 100 ed 
or 





STEREO IND 
DRIVE 


FORCED 
MONAURAL 











21 


When existence of stereo 
broadcasting is distinguished, 
it drives the indicator, etc. 
The inflowing current of this | 
pin is 20 mAmax. 
(VcE(SATJ=1.3 Vtyp.) with an 
open collector output. 


oe 


A 3-value input pin. It works — 
stereo function when it is set 
to Vz L level, and monaural 
function (stereo indicator is | 
in normal operation) when 
set to Vz M level (2.5V to 
5.5V). 

When it is set to H level (over 
8V to Vcc), it is set to 
monaural function, and stereo 
indicating output is prohibited. 












LED GND 





22 


23 


Pa 











LINE OUT (R) 





Similar to pin 18 








_ 





Vec 
~ 
@ 
T KK 
3K 20 








The GND of LED pear | 
connect to grounding. (see 
pin 33) 


It is the right side line out pin. 
The reference level of its 
output is 1.3 Vp-p when 
0.7 Vp-p is input to pin 1. 














LINE OUT (L) 





(L—R)'/SAP’ OUT 


The left side out pin. Its aval | 
gain is similar to pin 22. 
An output pin whose output 
has been passed through the 
low-pass filter which has 
been switched into (L—R)’ 
and SAP’ modes. It is con- 
nected to a noise reduction 
unit. 





IN 


3.6V 


Vec 
500 


6K Jenova 


Similar to pin 22 


Similar to pin 22 





SAP’ OUT 


It is an output pin of FM | 
detector of SAP’. | 
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3.5V 


Similar to pin 22 
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Description 


oltage (Typ. 


= 


SONY: 


Equivalent circuit 

















26 SAP’ SW IN 


Input the output of pin 25 
SAP’ OUT to this pin. Either 
one signal of L—R’ which is 
input from pin 41. or this 
signal is selected by SW, and 
it is output to pin 24 after 


going through the low-pass | 
filter. Matching of the input 


lavel of SAP, which is to be 
input to the noise reduction 
unit, to the reference input 
level can be carried out by 
adjusting the input level to 
this pin. 








ai L~R/SAP IN 











28 L+R IN 








L+R OUT 


2g 














30 PILOT DET= 
eee 
31 PILOT DET+ 











: een 


eee 


5. 1SV 


i 











The output of the noise 
reduction unit is input to this 
pin. The reference level is 
1.4 Vp-p with 100% _ indi- 
vidually. 

Practically, adjust this input 
level so that the channel 
separation becomes maximum. 


4.4V 
















Input the output signal of pin 
29 after passing through the 
de-emphasis circuit which is 
attached externally. 
Determines the de-emphasis 
constant. 

The equivalent input imped- 
ance of the circuit is 30 kQ. 


one entesiceeeeats 


An output pin of L+R. The 
de-emphasis — circuit 
nected at the near of this pin. 
(See pin 28) 


cone 


An output pin of the pilot 
level detector. [The output is 
smoothed by connecting a 
capacitance. 


By connecting a_ variable 
resistance between pins 30 
and a pilot 
cancelling adjustment 
be performed. 


signal 
can 
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Vec 


32 


33 


34 


35 
36 



















The oscillation frequency is 
determined by the time 
constants of capacitance and 
ST VCO ADJ. resistance connected here. 
In consideration of the 
temperature characteristics, 
use polypropylene  (P.P.) 
capacitor. 





The GND of stereo block. 
Connect to grounding. 


STEREO IN Input the output of pin 37. 3V 








Connect the time constant 


EHAOm DET for low-pass filter of PLL 


6.75V 


PHASE DET+ between pins 35 and 36 Otay 








STEREO LPF An output pin for stereo low- 


OUT pass filter. pee 

















e202 ss 
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Symbol Description Voltage (Typ.) Equivalent circuit 
—— 


38 NC 











| A monitoring pin of L+R/] 
So IP: AMP/pilot cancelling circuit SV. 
output. Normally, it is not used. 




















An output pin of SUB(L—R) 
































after being synchronous AM 
40 | (L—R), DET OUT |detected. The output includes 3.8V 

| harmonic components of 2fH, 

CLC: 
Vec 5.2V 
— | | 20K 20K os 
Similar to pin 26, an input eae 
a oe aN pin to SW and LPF. 5.18V 

Apply +9V to this pin. a 
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Electrical Characteristics (Vcc=9V, O dBs=0.775 Vrms, Ta=25°C) 































Condition 
Pin 7 input 5 fH {-14.4 dBs) 
SAP noise level VSAP, N Pin 25: output 19° kHz EPP ts —40 aro 3) dBs 


attached 





Pin 1. input 5fH (~—14,4 dBs) 


SAP carrier leakage | CLsap aes S| aoe 18) dBs 
Pin 25 output 
a ee ee 
, Pin 1. input 5fxH 


SAP Came rGerectng Scare Input level during LED of pin |—29.0| —25.0| —21.5] dBs 
sensitiviry 18 


| is lighting an 
SAP frequency Pin 1. inpu 


% (14,4 dB 
| 4 characteristics Asap Gre TO Kz TOW ab 5) cack eo 20) dBs 


4 4) 
| le a ci 7 
10 kHz Pin 25 output 15 kHz LPF is 
attached 
2 a ae a | 


Pin 1 input | 
SAP 1 kHz 100% (—14.4 dBs) —0.8 ~0.1 0.6 dBs 
Pin 25 output 15 kHz LPF is 
attached 

ai | “oh 
Pin 1 input 

SAP 1 kHz 100% (~14.4 dBs) 
Pin 25 output 15 kHz LPF is 
attached 








































SAP output level 




















SAP distortion ratio | THDsap 


fe 
SAP BEF aequenicy A BPF Sfx Pin 
characteristics 5fx 











input 5f4 (—14.4 dBs) 


1 
Pin 6 output 
SAP BPF frequency A BPE 3fp Pin 1. input 3fH {14.4 dBs) 
characteristics 3fx 


) | 
isti Pin 6 output | 
SAP BPF frequency Pin 1 input 6.5fH (—14.4 dBs} 


| A BPF 6.5fx 


characteristics 6.5fx Pin 6 output ale 
Se eR a eee Meet Sd ee es 
| Pin 8 input : 


SAP detecting 63.37 kHz (—14.4 dBs) | 
characteristics 93.67 kHz (—14.4 dBs) 100 | 110 | 118 }mV/kHz 
Pin 25 output 











































10 VsaP EM 





















| 


Pin 8 input 






SAP muting 
attenuation amount 


SAP 1 kHz 100% (—14.4 dBs) 
ATsap Pin 25 output | —68 —65 dBs 


15 kHz LPF is attached 







11 

















Non-input 
Pin 23 output 15 kHz LPF is 
attached 


Pin 1 fx (—24 dBs) 


= ee een Pins 40 to 41 —6 dB ATT 
fie RSERVGUG iain NG Pin 24 output 15 kHz LPF is 


| attached 
| Pin 1 input? kHz (—10 dBs) 
75 ws deemphasis is attached 
Pin 23 output 15 kHz LPF is 


attached | 
Pin 1 input SUB 1 kHz 100% 
Pins 40 to 41 —6dB ATT 9 


15 SUB detecting level | Vsus 
Pin 24 output 15 kHz LPF is 
attached 





MONAURAL noise 


es 
level 




















































MAIN output level 


























7 ee 
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Item | Symbol 


MONAURAL 
distortion ratio 





Condition 
Pin 1 input 1 kHz (—10 dBs) 
THDmono Pin 23 output 15 kHz LPF is 0.25 0.50 % 
attached 






















ieee | 
Pin 1 input SUB 1 kHz 100% 

ba STEREO distortion THDste Pin 24 output 15 kHz LPF is 0.75 1.20 % 
attached 








Pin 1. input fH (—24 dBs) 
75 us de-emphasis is attached 
Pin 23 output fH BPF is | 





18 Pilot cancel (L+R) PCL+R —57.0 |-51.5) dBs 


attached 


Pin 1. input fH (~24 dBs) 1 


iz Pilot cancel (L—R) PCi—R ly eeaeies ver Pas 
Pin 24 output fH BPF is 

attached 
Pin 34 input fH (—18 dBs) 
Input 1 kKHz(—4 dBs) to pin 28 
and find the output level 
MAIN Balance of difference between pins 22 
20 between Shennels CBmain and 23 by measuring the 

° iia outputs(15kHz LPF is attached) 
of pins 22 and 23 
independently. 






























Input 1 kHz (—4 dBs) to pin 
27 and find the output level | 
difference between pins 22 

m and 23 by measuring the 

21 Pup Balance: ot CBsup outputs (15 kHz LPF is attached) | —0,3 O 
between channels of pins 22 and 23 
independently. The above 
applicable to pin 28 except 
that non-input to pin 28 . a 





| 
wo 


fh 
(o>) 
QD 
CS 








Pin 1 input L-ch 100% DSB 
1 kHz 

Measure phase difference 
between the outputs of pins 
24 and 29. 


Crosstalk Pins 26 and 41 input1 kHz 


oo Cli: — me a 
(L—Ry (SAP)’ L-R SAP ( | 4 dBs) | 80 67 B 
| Pin 24 output +1 kHz BPF 


Pins 27 and 28. output 
Crosstalk L SAP |CTL sap 1 kHz (—4 dBs) 
Pin 23 output +1 kHz BPF 


Pins 27 and 28 input1 kHz 
| (—4 dBs) —-80 | -74 |] dBs 
Pin 22 output +1 kHz BPF 


Pin 1 input 6fH (—10 dBs) 
Pin 37° output 


characteristics (6x) 
(L+R) LPF ree Pin 34 input 12 kHz (—4 dBs) | eos 


Separation check 


1 kHz 

















n 



























SAP |CTrR sap 






Crosstalk R 








Stereo LPF frequency}, b, 6 fu 


characteristics ALP2 12k Pin 29 output —5.2 =4 3° | 2:3 
(12 kHz) 


(L+R) LPF frequency 
characteristics (2 fx) 


SS ee eee ne 
Pin 34 input 2fH (—4 dBs) 
Pin 29 output 











ALP2 2fx 

















| ae 
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No. Item Symbol Condition Min. 
1 
sR RPS 
es eons input 12 kHz (—4 dBs} 
29 characteristics ALP3 12k ae 6,5 
(12 kHz) G 
30 ies oa Meaueney, ALP3 2fu en 26 input 2fH (—4 dBs) 
characteristics (2 fx) Pin 24 output 
Pin 34 input fH vicinity 
(—18 dBs) 
Siered “captire CRio Measure the input frequency 
31 rangeu LOW when the LED of pin 19 goes 
on and off by changing the burst 
signal frequency. 
Stereo capture CRui Pins 35 and 36 , 1 M&F and 16.52 kHz 
range HIGH 4.7 uF 5602 
Duri 
32 eter. talk | CTL et ee ee eee —s0 | —-74 | dBs 
i ere Pin 23 output +1 kHz BPF 
SSS SS SS SS ee 
- pun ae oe Pin 27 input 1 kHz (—4 dBs) eee cA lh, Ae 
ag aa : Pin 22 output +1 kHz BPF 
(R) | 
Muting SW V15 
Hai Auta Pin 27 input 1 kHz (—4 dBs) 
34 ee ATst L Pins 22 and 23 output —g0 | —74 | dBs 
attenuation amount 
at): kKH2 LPF 
(L) (R) 
se | 5 
DC offset voltage | Durig non-input 
35 while muting and VOmu st During non-input —120 |] —20 120 mV 


stereo are turned on 








DC offset voltage 
36 while muting and 
SAP are turned on 


DC offset voltage 
while SAP and 
monaural are turned 
on 


oF 





38 while SAP and 
stereo are turned on 


DC offset voltage 
while stereo and 












39 
monaural are turned 
on 
40 Circuit current 
Vi4, Vis, Vie and V17 
41 controlling voltage 


(L) 
Vi4, Vis, Vie and V17 
controlling voltage 
(H) 









VOmu sap 


| VOsap mo 


DC offset voltage 


VOsap st 


VOst mo 


Ice 


Vx Lb 





Vx H 













During non-input 








During non-input 











During non-input 





‘During non-input 


Value of inflowing current into 
pin 42 
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50 


50 












































20 ts == 20 120 mV 
25 36 48 
GND 1.0 V 
=F 
25 Vcc V 
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44 


45 


46 








Vi3 and V20 

controlling voltage 
(L) 
Vi3 and V20 


controlling voltage 
(M) 


Vi3 and V20 
controlling voltage 
(H) 





Stereo discriminating 
level 


Regulator voltage 










Vz L 


Vz H 


STE Vth 


VREG 









Pin 30 and 31 
level is variable 


10 pF fx 





Pin 9 DC 


== 20). 23 


SON Ye 






GND 
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Supplemental Description of Signal 
e SAP 10 kHz 100% MOD 
78.67 kHz+10 kHz FM modulation, —14.4 dBs 
e SAP 1 kHz 100% MOD 
78.67 kHz10 kHz FM modulation, —14.4 dBs 
e SUB 1 kHz 100% 
1 kHz DSB (2fH, 1.4 Vp-p) + fx (0.14 Vp-p) 
« [-ch 100% DSB 1 kHz 
1 kHz DSB (2fH 1.4 Vp-p) + fH (0.14 Vp-p) + 1 kHz (0.35 Vp-p) 
e fH vicinity (~18 GBs) burst signal 
A burst signal which enables variation of frequencies around the center frequency of 15.734 kHz and with time 
intervals over 0.5 second. 


Description of Filters for Measurement 


A Low-pass filter [Tertiary butterworth 15 kHz (—3 dB}] 

B Band-pass filter [Secondary fH (15.734 kHz), bandwidth 1.5 kHz] 
C Band-pass filter [Secondary 1 kHz, bandwidth 100Hz] 

D Through 


Notes on Measuring 


Adjustment before measurement 

1. ST FILTER ADJ 
Adjust at the trapping point of stereo low-pass filter. 
Input a signal (0.42 Vp-p) of 5fx (78.67 kHz) to MPX IN (pin ()) and adjust so that the output of ST LPF OUT (pin 
G7) ) becomes minimum. 


- 


SAP BPF ADJ 

Adjust at the trapping point of SAP band-pass filter. 

Input a signal (0.42 Vp-p) of 4fH (62.936 kHz) to MPX IN (pin G)) and adjust so that the output of SAP BPF OUT 
(pin ()} becomes minimum. 

3. ST VCO ADJ . i 

Examine the connected portion ww) of the solid resistance and variable resistance, which are being connected 
to pin G2) in a non-input state, by using a probe of low capacity high impedance, and adjust its free-running 
frequency within 4fH (62.936 kHz+100 Hz). 

Specification of the probe is high impedance (21MQ) and low capacity (10 pF). 


4. SAP VCO ADJ 
Measure the DC voltage of pin @5) when Vx H (2.5V to 5.5V) is applied to pin @4), and denotes the measured 
voltage as V25. Then, applying Vx Lto pin (@4) , input a signal (0.42 Vp-p) of 5f (78.67 kHz) to MPX IN (pin()). At 
this point, adjust so that the DC voltage of SAP, OUT (pin @5) ) becomes within V2520.1V. 


5. Regarding channel separation measurement 
The channel separation measurement can be conducted by connecting the outputs of pins and @3 to X and Y 
axes of a synchroscope and by eithers using a resurge graph or to read the phase difference directly. If a gain 
phase meter is available, more precise separation measurements than the above can be achieved by using it. 


6. Regarding measurement of the balance between channels L and R 
To measure the balance between L channel and R channel, it is necessary to measure pins @2 and 23 
separately. At first, turn relay SW24 for output on and read the values of pins Q3, and turn relay SW24 for outputs 
off, and then turn relay SW25 for output on and read the values of pins @2). The specification is that the difference 
value between pins @3 and @2. 
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Mode Matrix 


Mode Function Forced Monaural Function SAP SQH(squelch) Inhibit Function 


SAP 


LINE OUT STEREO 
INDICATOR 


INDICATOR 


LINE OUT 
































Description of Operation 
This IC is a USA TV audio multiplexing decoder which has the baseband spectrum as shown in Fig. 1. The flows of 


the signals are roughly separated into 3; namely, L+R (MAIN), L—R (SUB) and SAP as shown in Fig. 2. 


PEAK DEV. 
kHz 
AM-DSB-SC 
50 










25 


15 





SAP 
dbx-TV NR 
FM 10kHz 

50 — 10kHz 


TELEMETRY 
FM 3kHz 













6fy = 6. 5fy 


2fH 3fy 4ty Sf 
fy = 15.734 kHz 


Fig. 1 Baseband spectrum 


2fH 
ee —» fy 290° | STEREO 
H nis Hyak DISCRI 
i '" [Stereo LPF L+R, LPF RIN MUTE @ 
STEREO 
50k PILOT 14k oLSW1 FOL 


° =e CANCEL 


—3dB 


- 


9 ST IND 





ones SAP Oo () SAP IND 
ar DISCRI 
Inhibit 


Fig. 2 Block diagram 
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A. L+R (MAIN) 
MPX signal is input from pin @) , and SAP and TELEMETRY are eliminated with stereo LPF. Then, pilot 
cancellation is carried out. Finally, L~R is eliminated with Lt+R LPF and L+R only is selected to be input to the 
matrix. 


B. ih (SUB) 

Up to the pilot cancellation, similar to Lt+R. Since L—R is an AM-DSB, amplitude modulation is carried out. At this 
point, up to 15 kHz there exists L—R on the signal spectrum and also signals remain in the high frequency band. 
The signal is being encoded with dbx, therefore, it is represented as (L—R)’ in Fig. 2. Then, select (L—R)’, and 
SAP’, and they are input to SW3 allows to use LPF and dbx noise reduction circuits to be used commonly, and the 
residual signals in the high frequency band are eliminated with L—R/SAP LPF. As L—R is being applied to dbx NR, 
connect dbx noise reduction decoder between pins @4 and @). After this, it is input to the matrix as L—R. 
(SUB). 


C. SAP is FM signal whose carrier is of 5fH therefore, eliminates only the SAP signal is eliminated by using a BPF of 
5f. It is input to SW3 after it is FM detected. The rear stage from SW3 is a combined use with L—R. SAP, in the 
figure means SAP’ signal which is being encoded with dbx. 


D. In addition to the above, there is a mode discriminating circuit. Discrimination of stereo is carried out by detecting 
the: amplitude of the pilot signal. Discrimination of SAP is carried out by detecting the carrier of 5fH. VCO 
generates 4fy with PLL and provides 2fy, f4.790°, and fuZO° by dividing it with a flip-flop. 2fH is used for AM 
detection, fu 90° for PLL, and fH.“0° to extract the pilot signal. The regulator provides voltages of 6.7V and 5.2V 
and those are supplied to the individual circuits within the IC, 6.7V is also output to pin 9 which is used as a 
regulation voltage. 

L+R and L—R are separated into L and R with the matrix, and they are input to SW1 and SW2. SW1 and SW2 are 
used with mode selection pins to allocate the outpus of pin @3 Land pin @2 R to either one of Lt R, SAP, MUTE, 
L and R. 


Description of Application Circuit 


1. The pilot cancellation amount can be improved by connecting a variable resistance between pins and @). 
The adjusting method is to input 15.734 kHz, 0.14 Vp-p to pin C4) first, then observe the level from pin 
through the 15.734 kHz BPF, and adjust with the volume so that it becomes minimum. 


2. The DC loop gain can be reduced by connecting a resistance between pins and @8) . (Makes it possible to 
change the capture range) 





3. Land R level adjustment (pins to ) 
Input a signal of 400 Hz, pre-emphasis off, VR off and SUB 100%. Set the mode of the IC into stereo (set pin a7) 
to Vx Land pin to Vx H). At this point, adjust the level of NR IN so that it becomes 100% of the level that is 
specified with NR. 


4, SAP adjustment (pins (5) to ) 
Input a signal of 400 Hz, noise reduction off, and SAP 100% modulated. Set the mode of IC into SAP mode (set pin 


(7) to Vx H and pin to Vx L). At this point, adjust the level of NR IN so that it becomes 100% of the level that is 
specified with NR. 


5. Separation adjustment (NR OUT to pin @) } 


First, adjustment of the noise reduction circuit should be carried out. Then, adjust the input level of pin 2? so that 
separation at individual frequencies becomes maximum. 
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Amplitude [dB] 


Amplitude [dB] 
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Stereo LPF frequency characteristics pins (4) > G7) 


Amplitude is carried out at the 
standard level and the level at 
a1 the pass-through band is deter- 
mined as OdB. 
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Frequency [Hz] 


Frequency characteristics of L+R LPF pins as 





(L 


i | 
R/SAP LPF pin ( )—> @4 also the same frequency 
Conditions are similar to stereo LPF. 
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Distortion rate characteristics — MAIN and SUB input 


10 


























































| 4 Pin @ input 
100% MOD level 

MAIN: 0.7Vp-p (247mVrms) 

SUB: 1.4Vp-p (AM — DSB — SC) + Pilot 0.14Vp-p 




















tf 

| 2.4K 

| ze WwW 0.033 
-----|MAIN @ Pin output load 7 
HT SUB @4 Pin output 4.7k load 


ae pins @) to @) are coupled 5.6dB ATT 





Distortion [THD %] 









































































































































































































nares & 
és 30% 60% 100% 150% 200% (MoD) Input level 
: 100mv 1V 
Input (main) Level [Vrms] 
Distortion rate characteristics — stereo matrix input 
10 
Bee eames an ce 
cH | 
4 ni f. “- ee 
| a a2 
i ot os i at 
TTT a 
| 
=. ot + q 
8 za ee ea a Sr a a so i 
Q bo 4 | —- + a 
<x oe men | 
c Cia. | eh L+R 
xe) ee Ne ae el a 4 Se. 
ss — hoe Sa ee at 
£ | 
2 | | 4 
a + (input) 1kHz 
| Pin L + R input side 
sees Pin @?) L— R input side 
0.1 + 1 ee | 
= ac ae (Input pilot 0.14Vp-p from pin 1) 
NI [ (output) 
ime ga: Pin @} (Lch) THD 
10kQ load 
mare TTT 
Typical level (100%) 


























0.1 1 


Pins @) and input levels 
Input level [Vrms] 





Bs 





CX20112 





























SON Yo 
SAP BPF frequency characteristics and group delay 
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Dynamic Picture 


Description Package Outline 





The CX20125 is a bipolar IC designed for lumi- 
nance signal processing of video signals. It has 
several functions such as auto pedestal, DC re- 
storation correction, black extension amplifier, etc. 

This IC detects signals with the blackest level 





and controls the gain of black level in video signals 
automatically, to render the blackest level equal to 
the pedestal level. 


Features 


As the auto pedestal function only operates 
near the black level of video signals in the 
CX20125, it is least affected on the white side 
compared to auto pedestal ICs in other systems. 
(For example, it is not affected by luminance to 


chrominance ratio variations or luminous intensity 
changes due to sudden level variations in black 
signals.) 

Structure 


Bipolar silicon monolithic IC 


Absolute Maximum Ratings (Ta = 25°C) 


e Supply voltage Vec 15 V 
® Operating temperature Topr —20 to +75 “CG 
e Storage temperature Tstg —55 to +150 = 
@ Allowable power dissipation PD 600 mW 


Recommended Operating Condition 
© Supply voltage Vcc 12:0220:5 V 


Restoration 


Block Diagram Veco Input Correction Output 


6 5 
| 
PL Restoration Output 
Detection a Correction Buffer 











Pedestal 
Clamp 














= 216 = 











09,7403 40 


Unit: mm 





1.2] 0.25" 005 





SIP- 8P- 01 | 














CX20125 SONY: 





Pin Configuration 





8 

oO 
Oo 
> 


Output 


Restoration 
Correction 


Blanking Input (») 
Clamp Input 


Black Peak Hold 


Pin Description 







Description 






The blackest DC level among the pedestal-clamped signals in the IC is output. That is, 
the peak is detected by the external R and C. 






composite blanking pulse input (threshold 1 VBE) 


Blanking Input 
Clamp Input Clamp pulse input (threshold 2 VBE) 







The luminance signal with its black extended and transmission rate correction pulse 
added is output. The pedestal DC level is 7.3V and its polarity is the same as the input. 


Output | 


Sync 7.3V pc 





The luminance signal without sync is output. This signal is integrated by the external R 
and C for controlling the restoration correction pulse height of the pin (5) output. (This 
pulse is in the pedestal interval) 


The amount of correction varies according to R. fo 





Restoration 
Correction 





A luminance signal is coupled through a capacitor to this pin with 1 Vp-p (0.7Vp-p for 
“black” — “‘white”’) 

This capacitor performs the clamping. 

The pedestal level of this pin is 5.4V DC. 

The input signal is supplied through the emitter follower. 


—<—igie 


5.4Vpbc 


12V 
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Electrical Characteristics Ta=25°C, Vec=12V 


. Output waveform & : 
Symbol Input signal testing method Typ. | Max. | Unit 
7.5 | 9.5 


Current consumed 5.7 eas mA 


Measure DC voltage 
Pedestal clamp (pedestal level) of 
operation pin 5 when no 
signal is on. 

















6:3: || 2: | 29 








Measure DC voltage of 
lower pulse output when 
no signal is on. 





Black extension 
operation 








Vbmax  Vped 


Black extension Calculation 


value AVb =Vped -- Vbmax 


























| Input signal (a) Measure DC voltage of 
higher pulse output. 
White output 


level 1 | | | | 700mV | | | | 


Vped Vw 


























Calculation Black/white level 
AVw — ped = IVw—Vped \ 


Pedestal output 
of white output 











input signal (a) Measure DC voltage of 
White output higher pulse output. 
level 2 








Vped Vwmax 











Calculation 

Black extension AVw =Vw — Vwmax 
operation point 1 Measure white level variation 
(White side) when the black gain turns 
from maximum to minimum. 





input signal (b) Measure DC voltage of~ 
higher pulse output. 


50% output level 1 L | T 350mv es ae 
\ 





ymax 





Vped 








| 


| Measure DC voltage of 
higher pulse output. 


Ser goer 


Vped Vi 





50% output level 2 














Calculation 

Black extension AVw =Vw — Vwmax 
operation point 2 Measure 50%-level 
(50% level) variation when the black 
gain turns from 
maximum to minimum. 
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Black level 


Black extension 
operation 
(White side) 


Larger area 
black level 


Larger area 
operation 


Small area black 
level 


Smaller area 
operation 








Sync. slicer check 


Black peak 
limiter check 


Transmission rate 
correction 
circuit check 


Electrical Sa eet 


SW conditions | conditions 


Input signal 





SONY: 


Ta=25°C, Vec=12V 


Output waveform & 
testing method 





Input signal (c) 


Li 














Input signal (d) 


Ble ae omy 


ile 


Measure DC voltage of 
higher pulse output. 


Vv Vol 


ped 


Calculation 

AVb1=Vb1—Vped 
Measure black level 
output (input 100mV 
black). 





Measure DC voltage of 
black signal area 
(10-4 wide) of pulse output. 


el a 10sec 


Vped = Vbb 


Calculation 
AVbb =Vbb — Vped 
The larger black signal 
level becomes the same as Vped. 








Input signal (e) 





Measure DC voltage of black 
signal area (4.5-,. wide) 
of pulse output. 

amy - 4yc5eC¢ 


Vped Vhs 





























Calculation 

AVbs =Vbs — Vbmax 
Smaller black signal is 
reduced to Vbmax. 


Measure DC voltage. 





Calculation 
AVsy =Vc12—Vsy 








= | 
Measure DC voltage. 
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i Calculation 


© 
Measure DC voltage. 











AVopc = Vcl1l — Voc 
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Electrical Characteristics Test Circuit 


Cx2Z0125 



































| 
8 
A) 
* + a 0 Voc=12V 
x 
Be 
10 zp 
0 a ee Video input 
ag ee ‘i ode | 
5.1V “t 
a: a sy I i +N 
Clamp— PONS ieee rm 
thy 





See the Application Circuit 


Input Signal Waveform 


© Equivalent video signal ue 


bet bg 61 
e Clamp pulse Bid - 


2V 
@ Blanking pulse | | ee 
Clamp pulse 








slanking pulse 


lie is Sila E Video signal 


| *———— Input signal (a) 
700mV 
PF OLA 


b ; . 
Se, fe Input signal (b) 


. 





100mV 


= Input signal (c) 





—~ 10us 


aaa Input signal (d) 
700mV 
TL Ure 
— — Input signal (e) 
700mV 
* eg 


- 


Ne 
* Any position is permissible. 
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Application Circuit 


Vec=12V 





H#—o Luminance input signal 


Luminance signal output 
(after black extension) 


Blanking pulse input 


© Clamp pulse input 


2V 


| & | 
2Vv 
| a | | 


Blanking pulse 


Clamp pulse 


Description of Functions 


The level of the input video signal for CX20125 is 1Vp-p (0.7Vp-p “white’-“black”). As the IC is for 
luminance signal processing, the chroma is designed to be removed by trapping. The signal is coupled 
through a capacitor to pin 7. This external capacitor is for the feedback-type pedestal clamp operation in 
the IC. 

The clamped input signal is sliced at about half of luminance signal, or 0.35V from the black level to 
obtain a black signal. 

The gain of the black signal is controlled and the signal is added to the original luminance signal for the 
black extension operation. 

After the black extension, luminance signal is fed to the black peak hold circuit as its ‘‘front porch”, 
“sync’’, and other portions excluding picture signal intervals are removed by the composite blanking signal. 

The blackest level obtained by luminance signal at the black peak hold circuit is compared with the sig- 
nal’s pedestal DC level and its error signal is output. 

The error signal becomes the control signal for the gain control circuit of the above-mentioned black 
signal and forms a feedback loop. The auto pedestal operation is performed according to the black signal 
extension system. After its sync are removed and its APL is detected, luminance signal becomes a DC re- 
storation reverse correction pulse in proportion to APL. It is then added to the luminance signal pedestal 
for output. 

This function is used for the reverse correction of the DC restoration for the luminance and chroma pro- 
cessor to be connected at a later stage. 
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Output of pin 5 [mV] 


Pedestal 


700 





600 


500 








400 


300 


200 





When a black signal 
equivalent to the 
pedestal level is 


produced. 


I/O Characteristics 
Signal Flat Field O to 100 IRE 
































100 


© 





100 


Pedestal 





10 











Flat field signal 





300 


Input of pin 7 [mV] 


40 50 
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700 


100 IRE 





CX20159 


Power Supply IC for TV 








Description Package Outline Unit: mm 


The CX20159 is a power regulator IC specially 
developed for small portable TVs, in which a low- 
voltage series regulator and a high-voltage switch- 
ing regulator are integrated to form one IC chip. 
(External transistors are used in the output sec- 
tions of the regulators.) 






16 pin MFP 


Features 
e Operating supply voltage 3.8 to 10 V 
e Low-saturation 4.8 V output driver 
voltage regulator control stage incor- 
porated; 4.8 V 
300 mA 





e Step up switching regulator to generate 32 V GnTniniainiatet, 


for variable capacitor incorporated; 32 V A 


1 


1.5 mA H-@f+ 0.1 5 [@) 
e 4.8 V enable pin method MFP-16P-LO61 





e Zener diode for applying voltage to variable 
capacitor incorporated 


Structure 
Bipolar silicon Monolithic IC 


Absolute Maximum Ratings (Ta = 25°C) 


e Supply voltage Vcc 12 V 
e ON/OFF output current lo 20 (Vcc = 6 V) mA 
e Operating temperature Topr —20to +75 “Cc 
e Storage temperature Tstg —40to +125 a 
e Allowable power dissipation Pi 330 mW 





Recommended Operating Condition 
e Supply voltage Vcc 3.8 to 10 V 
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Block Diagram 






















| : | [aes 
| Vref |-—--—— —--—— 


| Sawtooth- 
| wave 
| oscillator 







Error 
amplifier 








HST Hr Hc Hduty Von/off OPout OPiN+ OPIN—- 


Name Description No. Name Description 








Input pin for 


synchronization pulses 9 Vcc Input pin for power supply 











Resistor pin for sawtooth- Pin for external PNP base of 




















Be ' wave oscillation #0 series regulator section 
Capacitor pin for sawtooth- Pin for strobing series 
Hc mi aighy 11 VIST os 
wave oscillation regulator section 
} om 
Pin for reference voltage of 
Hduty Pin for oscillation duty | 12 Viref series regulator section 


(1.2 V) 














Pin for anode of 25.2 V 











Von/off Pin for switching drive 13 {2+ Panerdiode 
—- | or — 
Output pin for error | _ Pin for cathode of 25.2 V 
OFOUT amplifier oe | Ve | Zener diode 





a 


Pin for reference voltage 
(1.2 V) 


Input pin (+) for error 


OPIN + amplifier 


15 Vref 































Input pin (—) for error 


ORNS amplifier 


Ground pin 
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Electrical Characteristics 


Ta = 25°C, Vcc = 6V 




























































a Test 
Item Symbol Conditions Applied pin ek 
1 
Current | | 
consumption ic Vec —GND | 1 
Reference | | 
| = — 

voltage (1) Vref 1 Veco =8.V Vref — GND 1 
Reference Vref 2 Vince iy Vek eee ; 
a 


Series Regulator Section 







$s 







































































































3s, ; Test 

Cy, ; the 2 Baas 

Symbol o Conditions Applied pin feat Min. 
O ; 

utput ak 7 
voltage Vo1 lo1 = 150mA Vo1 —GND 1 4.5 
Line | AVO1 lo1 = 150 mA 
regulation Line sBV<veo<gV.| YO GND ; 
Ripple 
rejection Rrej f = 1Z0Hz Vo1 —GND 1 40 
ratio 
Temeprature 
coefficient i 
of output K A Vo1/ AT Vo1 ~GND | 1 
voltage | 
l | | 
capita Vonst "4 Vist — GND 1 0.85 
voltage 
Temeprature 
coefficient 
orreseron K A Vonst/ AT Vist — GND 1 
voltage 
Me EEnOR V tref V 1ref 1 13 1.2 see V 
voltage 
's anes \ 

oe 110 V10 10 mA 
current 


* Note 1) Voltage which appears during the operation of the reset circuit 
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Oscillation Section 
aah Test 
Item Symbol Conditions Applied pin Sat Min. Typ. Max Unit 
Charging = 
current IHC Se sao. | ACS GND 2 
at HC pin 1 F 
Charging _ 
current I4c2 Be ago. | HC=GND 2 
at HC pin 2 _ 
Temperature 
coefficient =| K Alnc/AT | 0°C<Ta<s0°c | HC—GND 2 
of current at Vec = 6V 
HC pin | te 
| [ss 
Oscillation | Vcc = 6V 
frequency 1 | : = 2 BOS ONE 3 
Oscillation Vee==3:0' V. 
frequency 2 *2 Bee 3 
Threshold Veco = 6 V 
voltage VthH *2 HC — GND 3 
Threshold Veo =6V 
voltage Vthl *2 HC —GND 3 
Synchroni- 
zation VON 
pulse ON Hs) HST — GND 3 
voltage 
*Note 2) R6 = 33k, C2 = 6800 pF . 
Error Amplifier Section 
Item Symbol Conditi Applied pin | ee Min 
ymbo onditions pplied pi aire in. 
Vice =:6V. 
| Offset VoOP VopINt = OPIN + 4 — 30 
| voltage OFFset 12V — OPouT 
| I ; 
Input bias ‘ 
eurreni IB* OP OPin*+ — GND 2 
= sl 
hectnied IB~ oP OPin- —GND 2 
ages [peo Ly Te eee 
ON/OFF | | 
| output = | 
Sah aTation V5sat lo5 = 10 mA_ | VoN/oFF — GND O38 V 
voltage 
Zener voltage Vz IN = 100uA Vz+ —Vz- 23:9 25.2 26.5 V 
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Dormant Period Adjustment Section 


a ; : Test 
Symbol Conditions Applied pin circuit 








Description of Basic Operation 


1) Series Regulator 


4.8V 6V 
0 O Input 
R1 
10k 
R3 
75k 
pale 
am ly 
47k + 
1k 0.0224 ae 
$ an 40s 











(5) == (19) =) 


Comparator 


° 





The configuration of the series regulator is shown above. The main component is an external PNP 
transistor whose emitter works as an input pin and the collector as an output pin. The base is connected 
to pin 10, a current source inside the IC, and is controlled by a comparator. Current in the regulator de- 
creases or increases depending on the high or low output levels of the comparator. Voltage at pin 15, a 
pin for inverting input to the comparator, is fixed to the reference voltage of 1.2 V. Pin 12 for non- 
inverting input supplies the output voltage which is split using resistors. Pin 11 for resetting operates at 
approx. 1 V to disconnect the power source. 
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2) Switching Regulator 


- output from error amplifier 
Comparator 


Re eae ene | Sawtooth- Driving 
ynchronization (1) wave stage 
signal RO oscillator 





1.5K | 
RG . 
wy V , 
33K 6800 pF | =| o 
2.7mH 
tie C3 | 
Ome 2 I 
ére + 
/ / C6 
| 10mF 
C5 
i T 1500pF 


The following paragraph describes the operations of the oscillator, comparator and driving stage of the 
switching regulator with reference to the above drawing. ~ 

When a synchronization signal is input through pin 1 to generate a sawtooth wave, the wave is then 
converted into pulses according to the constants of the external resistor at pin 2 and the external capacitor 
at pin 3, and is output from pin 5 via the driving stage. Addition of this output to the base of an external 
NPN transistor, with an inductive load connected to the collector, results in back electromotive force being 
generated, which is then rectified to produce a high voltage. If the output voltage of the error amplifier is 
raised, the pulse width at pin 5 becomes narrower. Back electromotive force is consequently reduced to 
lower the output voltage. 
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3) Waveforms in Switching Regulator 


Output voltage 
from error 
amplifier 





Input waveform 
to comparator 


Output of 
sawtooth-wave 
oscillator 





| | 
| | 
| | 
| | 
| | | 
| | 
| | 
I { 


Output waveform 
from comparator 
(waveform at pin 5) 








~| 
| 
| Pulse of back 
| electromotive _ | 
voltage 
| 
| 
| 
| 
l 





Waveform at 
external NPN 
transistor 








| 


a 25 V constant 
voltage source 







—~ 


RIO A a 
sexe 15 Error amplifier output 
AS 
-< . . 
Error amplifier ee 











0.047 y 


The voltage detection section and control section of the switching regulator are shown here. The output 
voltage of the switching regulator (pin 13) is set to 32 V. A constant voltage source of 25 V is placed be- 
tween pins 13 and 14, which gives 7 V at pin 14. This voltage is applied to pin 7, a pin for non-inverting 
input to the error amplifier, after being divided by resistors. Pin 8, a pin for inverting input to the error 
amplifier, is supplied with the reference voltage of 1.2 V (from pin 15) via resistor R5 (1 kQ). Feedback 
resistor R4 (100 k{)) is placed between pin 6, an output pin of the error amplifier, and pin 8 so that the 
gain of the error amplifier becomes 100. Cf is used to prevent oscillation. 

Pin 4 is provided for adjusting the pulse width. 
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dbx-TV Noise Reduction IC 


Description Package Outline Unit: mm 


The CXA1011P/CXA1011M is an integrated circuit 
designed for the dbx-TV noise reduction decode 
circuit for the multichannel TV sound system. This 
device contains a voltage controlled amplifier, a 
variable de-emphasis circuit with new configuration | 0 to 15° 
and RMS detectors with completely integrated 
active band pass filters, and offers the complete 
integrated active band pass filter, and offers the 
complete dbx-TV noise reduction decoder only with 
a few external components. 


CXA1011P 16 pin DIP 


7x2.54=17.78 2 
S 


it) 
—_- oOo - A 


Features 

e Integrated band pass filters using active filtering 
technique and thin film structure with high 
capacitance DIP-16P-O1 

e Variable de-emphasis circuit with new circuit 
configuration 

e Minimum number of external components 

« Wide operation voltage range (4.7 to 16V) 





CXA1011M 16 pin MFP 


+ 0,4 
_9,9- 04 





Structure 
Bipolar silicon monolithic IC 








Absolute Maximum Ratings (Ta=25°C) NEIDIRInIS TEI 


e Supply voltage Vcc ee V | 
e Operating temperature Topr. = 20 4-75 ae HB] 20.1 2 |e) 
e« Storage temperature Tstg. =e to +150 “=e MFP-16P-LO1 





e Allowable power dissipation 
Po CXA1011P 900 mW 
Po CXA1011M 500 mW 


Recommended Operating Condition 
e Supply voltage Vcc 5 to 15 V 


* This device is available only to the licensees of the dbx-TV noise reduction system. 
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Block Diagram and Pin Configuration (Top View) 







=a 
VC 


(0) (9) 
Ea, - 
=] 
weed 
4) 5) 6) 7) (8) 


VE TC DET IN | REF ITIME VCA TC VCA WGT Vec/2 GND 


VE WGT  VE_IN OUT  VCA_IN VCA FB VCA_OUT Vee 
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Pin Description (Ta=25°C Vcc=9V No Signal) 
* Input Resistance 
** Terminal DC Voltage 


** 


- aa 
- 


Time constant capacitor terminal of 
the RMS detector for the variable de- 
emphasis circuit. The specified attack 
and release time constants will be 
provided with 3.3 uF capacitor. 





Input terminal of the band pass filters 
to weight the input signal for the 
RMS detectors. 





~ 


Reference current input terminal for 
the band pass filters. The current will 
determine the cutoff frequencies of 
the band pass filters. The specified 
transfer characteristics will be provided 
with 560K resistor connected between 
Vcc terminal (pin 9) and this terminal. 





| Timing current input terminal for the 

| RMS detectors. The current will 
determine the attack and release 
time constants and will also determine 
the characteristics of the variable de- 
emphasis. 
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* ok 
Voce 


Time constant capacitor terminal of 
the RMS detector for the voltage 
controlled amplifier. The specified 
attack and release time constant will 
be provided with 10 «F capacitor. 


5 | VCA TC — 1.7 











Weighting impedance terminal of 
the RMS detector for the voltage 
controlled amplifier. The filter output 
signal will appear at the terminal. 
The RC series circuit connected to 
the terminal converts the signal from 
voltage to current which is the input 
current of the RMS detector. 15yuArms 
input current will correspond to unity 
current gain of the voltage controlled 
amplifier. The pole frequency of the 
RC circuit will constitute the lower 
side cutoff frequency of the band 
pass filter and must have specified 
35 Hz pole frequency. 








6 |VCA WGT! low | 4.5 














me 








Signal ground with half potential of 
the supply voltage Vcc. The capacitance 
connected the terminal will improve 
the supply rejection characteristics. 





7 Vec/2 15k | 4.5 








Ground terminal. 


9] veo |= [oo | Power suppiy terminal 
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x * x 
| Vec 










Output terminal of the voltage con- 
trolled amplifier stage. The decoded 
signal will obtain from this terminal. 


10} VCA OUT] low | 4.5 





















Feedback terminal of the Voltage 
controlled amplifier output stage. 
The RC circuit connected between 
VCA OUT terminal (pin 10) and this 
terminal will converts the signal 
current from the voltage controlled 
amplifier cell to the output voltage 
and will provide fixed de-emphasis 
characteristics specified. 


11} VCA FB | low 


Input terminal of the voltage controlled 
amplifier. The signal will be fed from 


12} VCA IN VE OUT terminal (pin 13) via the 
coupling capacitor for rejection of 
the offset component. 

Output terminal of the variable de- 

13] VE out 





emphasis stage. 
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* ae 
Symbol | Rin (QQ) |DC(V) Equivalent circuit Description 


Terminal for integrating circuit of the 
variable de-emphasis stage. The 
variable de-emphasis characteristics 
will be determined with the RC 


14| VE INT sas 4.6 series circuit connected externally. 


The values of 360Q and 22 nF will be 
provide the specified transfer charac- 
teristics. 








Input terminal of the variable de- 
emphasis stage. This terminal provides 
the current input characteristic. The 
fixed de-emphasis network must be 
connected externally. 


15 VE IN low 4.5 





Weighting impedance terminal of 
the RMS detector for the variable de- 
emphasis circuit. The filter output 
signal will..appear at the terminal. 
The RC series circuit connected to 
the terminal converts the signal from 
voltage to current which is input 
current of the RMS detector. 7.5 
Arms input current will correspond to 
the flat response of the variable de- 
emphasis characteristics. The capaci- 
tance is only for rejection of the 
offset components. 





16 | VE WGT | low 4.5 
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Electrical Characteristics 


See the Electrical characteristics Ta=25°C Vcc=+9V Reference level: O dB=—5 dBm (436 mVrms) 


_ Test condition | 
Characteristics Symbol Min. Typ. Max. Unit 


(Hz) | Vi(dB) | Other 
















































































































Icc — — no signal 4.0 5.0 6.3 mA 
Decode 
characteristics 
300 Hz, -—5 dB Vod=1 300 =5 5.5 7.0 8.5 dB 
300 Hz, —15 dB Woae2 300 =A —14.5 | -13.0 | —11.5 dB 
300 Hz, —30 dB Vod-3 300 =30° | | 44.5 A520) —41.5 dB 
1 kHz, O dB Vod-4 1k O {3 3.3 5.3 dB 
1 kHz, —10 dB Vod-5 1k Balt) —19.4 —17.4 15.4 dB 
esl an | __ 
1 kHz, —20 dB Vod-6 1k =20 —39.6 —37.6 =356 dB 
rt t— a ee le Lae eee ane ee, | Ne ee 
8 kHz, O dB Vod-7 8k O 4.3 ak It =. 0.7 dB 
a nese PS cA ne cs ees 
8 kHz, —10 dB Vod-8 8k = 19 —30.9 28.4 soe h-« dB 
I 
8 kHz, —15 dB Vod-9 8k 2345 | meal! ‘5 ee eat ard AO? dB 
VCA Filter 
characteristics refer to 
3 kHz Vip-1 3k 0 TkHz | —65 15 —40 | —25 dB 
aarti: 7 seosbiaane a 
8 kHz Vio2 | 8k | 0 [13.0 | -11.0 9.0 | dB 
Vemp. Filter 
characteristics refer to 
SS a eee ee ef pie cae AIR ea T Pee 
5 kHz Vig-1 5k 0 8kHz | -94 | ~—74 | —5.4 dB 
| 2 kHz Vitg-2 2k @) ae as 28.8 2) nS dB 
————— ea ee eee 
Total harmonic THD 1k <3 — 0.1 0.3 % 
distortion ratio 
Maximum output 
voltage THD 
Vom-1 300 of | “hoe | eo |, ee = dB 
Vom-2 8k — ao ae © 5.5 — dB 
Output noise level Von — — A weight — —104 —80 dB 
| Timing current Itime = Saal 7.1 fo 79 LA 
4 TN 
| Center potential Vec/2 aoe — 4.3 4.5 4.7 V 
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Electrical Characteristics Ta=25°C, Vec=+9V, Reference level: 0 dB=—5 dBm (436 mVrms) 
See the Electrical characteristics 


Peri rae ses 
ec |_ore| — | — | — | | 


Decoding characteristics 


300 Hz, —5 dB | Bebe be | be Bre 


300 Hz, -—-15 dB 


biel. 
300 Hz, _—30 dB on{— [o/b / | »| >|. 
1 kHz, —10 dB Vod-5 | ON a 
=z 















kHz). 20°48 Vod-6 ON 



















Bite [veer _[on[=[e fe Pepe |e! 
8 kHz, Vod-8 ON — | b b b b 

—__+ 
8 kHz, —15 dB Vod-9 ON —_ b b b 


VCA filter characteristics 


3 kHz | | Vip-1 on] a | a | b | b | bd | 
Vemp filter characteristics 
5 kHz Vfg-1 ON b | a b 
b 














2 kHz Vfg-2 | ON 


ale 
Total harmonic distortion ratio THD | ON; — Pe Bt b b b 











Maximum output voltage 





300 Hz Vom-1 ON b= Th | byt bo | bd 6 
po} bb] bb 
Output noise level: Von fa | a |b] b_ 















Middle point potential Vec/2 


VCA detector 


Vemp detector Itime-2. | OFF 


Note) It suffices that a or b is inserted into (—). 
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0.022y O022y ate 
0.02% | 40K : 300K OUT 


“A” Weighting Filter Circuit (20 dB Gain) 








2K 


Description of Operation 


(1) dbx-TV decoder characteristics 


DECODE + ce DECODE 
INPUT - © OUTPUT 


C2 
2 Sng We 1 
Ri = @¢¢ 3R5 cs _ 
ci $R2 C4 [a OVee 
; Lee 
43) 11 10 (9) 
| 


(Ss) 
LT | | 








oOo 
% a 


| + 
ec8 S=09 3,4 sro acto Sec LtY 
lb Rio 0s C'12:«- C13 





Basic Application Circuit 


"1 The figure of basic application circuit shows the dbx-TV NR decode circuit using the CXA1011 P/CXA1011M. 
The input signal is fed to the variable de-emphasis circuit through the fixed de-emphasis circuit which is 
composed of R2 to R4, C2 and C3. The output signal is fed to VCA through C5. The signa! current from VCA 
is converted to the output voltage by an operational amplifier, which has the other fixed de-emphasis circuit 
composed of R6, R7 and C6, and then the output signal is obtained as the decoded signal. 

The transfer function of the variable de-emphasis and the gain of VCA are controlled by their individual 
RMS detectors. 

"2The individual RMS detectors give predetermined weighting characteristics to the input signal through 
the band pass filters, and detect the signais of RMS value and obtain the control signal. 


*1. The dbx-TV NR decode circuit using of CXA1011P/CXA1011M is shown above. 

*2. In the individual RMS detectors, the input signal is given the specified weighting characteristics by the 
band pass filters, and converts to the RMS values, which are control signals of the variable de-emphasis 
circuit and VCA. 
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(2) Description of system block 


1 Variable de-emphasis circuit 
The variable de-emphasis circuit is an amplifier with variable high frequency response controlled by 
the control signal of the RMS detector for the variable de-emphasis. 
Characteristics of the variable de-emphasis determined by the RC series circuit of VE INT terminal 
(pin 14) and the current of ITIME terminal (pin 4). 


2  VCA circuit 
VCA is a variable gain amplifier controlled by the control signal of the RMS detector for VCA. 


3 RMS detector for the variable de-emphasis circuit 
The RMS detector for the variable de-emphasis circuit detects RMS value of the current flowing in 
VE WGT terminal (pin 16) and control the variable de-emphasis circuit. 
The input current which gives flat response to the variable de-emphasis characteristics is the 
reference input current of the RMS detector, and the current is designed to 7.5uArms in this IC. 
The specified attack and release time constants are determined by the capacitor of VE TC 


terminal (pin 1). 


4 RMS detector for VCA 
The RMS detector for VCA detects RMS value of the current flowing in the VCA WGT terminal (pin 
6} and controls gain of VCA. 
The input current which gives unity current gain to VCA is the reference input current of the RMS 
detector, and the current is designed to 15uArms in this IC. 
The specified attack and release time constants are determined by the capacitor of VCA TC terminal 
(pin 5). 


5 Band pass filter for the variable de-emphasis 
The band pass filter for the variable de-emphasis is formed by an integrated active filter which is 
series circuit of 2nd order lowpass filter (fo=20 kHz, Q=0.69) 2nd order high pass filter 
(fo=7.66 kHz, Q=0.95) and 1st order high pass filter (fo=3.92 kHz). 
The transfer characteristics of the band pass filter is determined by the reference current flowing in 
IREF terminal (pin 3). 


6 Band pass filter for VCA 
The band pass filter for VCA is formed by the integrated active filter of 1 st order low pass filter and 
the RC series circuit connected to VCA WGT terminal. 
The cutoff frequency of the filter is determined by the reference current flowing in IREF terminal (pin 
3) as the cutoff frequencies of the variable de-emphasis filter. 


(3) Application circuit for multichannel television sound decoder 
This application circuit is multichannel television sound decoder using the CX20112 for 
multiplexing sound de-modulator IC and the CXA1011P/CXA1011M for the dbx-TV NR IC. 
The calibration of the processor, which has a switchable dbx-TV NR processor for stereo and SAP 
mode, is as follows. For calibration, Multichannel television sound encoder and two input signals 
for the encoder need. 


| input level 
frequency eee to the oe dbx-TV Encoder 


reference level 
Signal 1 
Signal 2 
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—, 


Adjust VR1 to mechanical center. 

2. Set the stereo mode, connect signal 1 (freq=400 Hz, —10 dB) to left channel input of the 
multichannel television sound encoder. At this point, adjust VRin (ST) so that the matrix output 
level of right channel becomes minimum. 

3. Change the input signal to signal 2 (freg=2 kHz, —10 dB), at this point, adjust VR1 so that the 
matrix output level of right channel becomes minimum. 

4. Change the input signal to signal 1 again. At this point, adjust VRin (ST) so that the matrix 
output level of right channel becomes minimum. 

5. Measures the output level (pin 10 of CXA1011P/CXA1011M), and record the level. 

Repeat step 3. 

7. Change to SAP mode and connect signal 1 to SAP input of the encoder, adjust VRin (SAP) so. 

that the output level (pin 10 of CXA1011P/CXA1011M) becomes same as the recorded level of 

step 5. 


o 
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Quiescent current vs. Supply voltage Supply current vs. Input level 
Vcc = 9.0V 
0 dB = —5 dBm 
ot 18 | —+ 7.0 een 7 aor 
Z | | | | 
E | | = 
2 | E f 
= | = 
D 6 — S 
ee hae 
a 3 60 + 
9 { > 
© va a 
S oO 
7 a 10 KHz 
ae | =a | 
t u f 5,0 oo + at 
| | 
2 | + 
| | —— 
4 6 8 10 12 14 16 -20 -10 0 10 
Vcc — Supply voltage (V) Input level (dB) 
Decode characteristics 
Input level = g gp Vcc = 9.0V 
‘ || —5 dB | 0 dB =—5 dBm 
—10 dB | | 
ie) i. | ie 
a wis | —15 dB _| 
= 
o 
os —20 dB 
~~ 
5. 
Ss | —25 dB 
fo) | 
—30 dB 
-40 
Jes 2 
30 100 300 1K 3K 10K 


Frequency (Hz) 
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Maximum output and input level 
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Total harmonic distortion Temperature characteristics 
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VCA control characteristics 


y | Vcc = 9.0V 
Freq = 1 KHz 

20 FF 9 dB = 15 Arms 7 

(Input current) 




















VCA current gain (dB) 
Response (dB) 


-40 -30 -20 ~10 fs) 10 20 


Detecter input current (dB) 


Band pass filter frequency response 











o-—-+—+4+-4+4++ . = a : ees eee! Fas 44+ ++ 





fee A 7 
, Gain control band pass filter 





Vec = 9.0V, 
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Variable de-emphasis characteristics 





(Vice =9.0V 

| 0 dB = 7.5 uArms 
1 (Control current) 

Control current = 30 dB 
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ttt sf a, Rete tay j23 

| * T spectral control 

ae | _ | band pass 
IN || filter | 
; | 








Response (dB) 
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CXA1024S 


RGB Interface, Automatic White Balance 


Description Package Outline Unit: mm 
The CXA1024S is a bipolar IC designed for the 

RGB interface and AWB (Automatic White Bal- 48 pin SRK 

ance) adjustment of televisions and color displays. 

With the RGB interface a high quality audio- 
visual TV can be constructed with fewer compo- 
nents. 

AWB executes the CRT cutoff and drive adjust- 
ment automatically. It also compensates for any 
discolouring through usage to keep the original 
white changes. 








Features 

e 9V single power supply operation 

@ Conforms to EIAJ standards 

@ High-speed switching of YS and YM 

e Several inputs (3 inputs and on-screen display 
input) SRK-48P-02 





Functions 


e AWB, automatic cutoff 

e RGB interface 

e TV RGB input clamp, linear RGB input clamp 
e Picture control, brightness control 

e Blanking, power-on mute 


Structure 
Bipolar silicon monolithic IC 


Absolute Maximum Ratings (Ta = 25°C) 


e Supply voltage Vcc 17 V 
e Operating temperature Topr —20 to +75 8 
e Storage temperature Tstg —55 to +150 “C 
e Allowable power dissipation PD 1.9 W 


Recommended Operating Conditions 


@ Supply voltage Vcc 9.0 V 
® Operating range Vcc 8.0 to 10.0 V 
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Block Diagram 



















ew 
a 
= = 
< a 
o - 
> 4 x 
ag uw > 
25) 26=(1) 
|. R OUT 
TVR ae | R DRIVE S/H. 
VIDEO 
R T OFF 
| || =e aaa 
wed s R CUT S/H 
Ht G OUT 
m= 41)G DRIVE S/H 
TV B | TB LL Ff 40)G IK DRIVE 
=i a IK CUT OFF 
7 Ys CUT S7H 
Lin R(S) ci B OUT 
oth B DRIVE S/H 
WHITE B IK DRIVE 
fone pacance| | | | 3 
LIN 6(6) ees ig Tyre B IK CUT OFF 
B CUT S/H 
LIN B 






Le 
CONTROL 
DIG R(10) | PROCESS 





DIGG 


BLANKING 
PROCESS 






29)MUTE 


DIGB 
©) (0)BLK 








.S) 5B og N 
2 Zz > = 
< © 


BEAM LIMITER ae 
20) 21)-—23) (9 (8 (3) 
O —l on o n 
a. S * a a 
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Pin Configuration (Top View) 


LIN R 
LIN G 
LIN B 
LIN/ DIG 
TV/EXT 
DIGR 
DIG G 
DIG B 
ON R 
ONG 
ON B 
NC 
TVR 
TVG 
TVB 
EXT PIC 
TV PIC 


BRT 


I/O Truth Table 


TV/EXT 
LIN/DIG ie 











ee 
Serres 





St 


LIN : Linear 
DIG : Digital 








SONY. 


48 | GND 2 


R OUT 

R DRIVE S/H 
RIK DRIVE 
RIK CUT OFF 
R CUT S/H : 
G OUT 

G DRIVE S/H 
G IK DRIVE 
GIK CUT OFF 
G CUT S/H 
B OUT 

B DRIVE S/H 
B IK DRIVE 
Vcc 

B IK CUT OFF 
B CUT S/H 
SW 

BLK 

MUTE 

V PULSE as 
H PULSE 
EXT CLAMP 


TV CLAMP 








TV 
TV | _6qp | LIN | DIG 
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Pin Description 


Vcc 
1 V REF 1 Clamp reference voltage 
15k 


Vee 

V REF2 Detection reference voltage 
15.6k 
Ve 

3,7V 
YM Pin 3: YM switch control pin 
YS Pin 4: YS switch control pin 

3 





pe 


Pw 





Vcc 


LIN R 
LIN G 
LIN B 


5 
R, G, B signal input pin for linear input mode 


SOO] 











and digital input mode 





9 TV/EXT Switching control pin for TV input mode and 


External input mode (Linear Digital) 


Cc 
4 
as 
Vec 
| 3.7V 
8 LIN/DIG @) gz Switching control pin for linear input mode 
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Symbol Equivalent circuit Description 








10 

(4 R, G, B signal input pin for digital input mode 
12 

10,11,12 
Vee 
| 13,14,15 . . . 

‘a On 3 R, G, B signal input pin for On-Screen display 
15 ON B (CRT display) 





16 NC Open pin, Ground 

















Vec 
17 TVR 
18 TVG 17,18,19 R, G, B signal input pin for TV input mode 
19 TVB 
Vec 
20 EXT PIC Picture control pin for External signal 
: (Linear, Digital) 
Vec 





External picture control DC with ABL 
21 TV PIC (Automatic Beam Limiter). 
Can be input to the Y/C IC PIC pin. 
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Symbol Equivalent circuit Description 


Vcc 
22 BRT et perees control pin 











Vcc | 
Lowers gain of picture or brightness 
according to ABL input (Automatic Beam 
| 23 ABL wa Limiter) DC. 
PIC ABL: Less than 4.5V 
BRT ABL: Less than 2.0V 


| 


24 GND1 Ground pin 


aes Vec 
| 25 TV CLAMP hgh Clamp timing pulse input pin of the TV input pin 
"1 
| ar I a : 
26 Ext CLAMP ae timing pulse input pin of the Linear input 
vm 


h 


Vec 


28 V PULSE : Vertical pulse input pin 









































2) H PULSE Horizontal pulse input pin 
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Symbol Equivalent circuit Description 
Vec 
| 29 

















MUTE Q Determines the mute time when Power is ON 
by means of an external capacitor. 










































































T Vcc 
| 
30 BLK Blanking pin for internals of the entire signal 
_ 
Vee | 
31 Sw ON/OFF output pin for the weighted resistance 
of drive Ik. 
31 | : | 
<7 oat . t a 
T % ce 
2 F 
oe Be UTo/F External capacitor pin for sampling hold of 
38 G CUT S/H 
A3 R CUT S/H 32,38,43 the cut-off control 
So; J 33,39,40 
ao 
33 | BIK CUT OFF : Ik input pin. Controls the signal output cutoff 
39 | GIK CUT OFF i 


by comparing this signal with the internal 
44 | RIK CUT OFF = aT reference voltage. (Vref.3.0V) 
wr? | 


Vcc 















































35 B IK DRIVE Ik input pin. Controls the signal output drive 
40 G IK DRIVE by comparing this signa! with the internal 
45 | RIK DRIVE One ( reference voltage. (Vref 3.0V) 
35,40 ,45 36,41,46 
36 B DRIVE S/H 4 . 
41 G DRIVE S/H : External capacitor pin for sampling hold of the 
oT Ba Ff drive control. 


R DRIVE S/H 








| 
| 
Vec | 


R, G, B output pins. 


37, 42,47 
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mT 











Power supply pin 


{Ground pin 
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Description of Operation 


Figure below shows the signal flow and control systems of the entire system. 


TV Ciamp 


ON SCREEN BRIGHTNESS 













———e Out 
———_—O |K Cut Off 
————0 Cut Off S/H 
© Drive S/H 
—O |K Drive 


$f SW 
TIMING OH.Pulse 
CONTROL 7 PULSE 
: SHAPE 


PROCESS 


T 







AUTO 
WHITE 
BALANCE 











LINEAR | 
DIGITAL 







MODE OV. Pulse 
SELECT 
PROCESS 





BLANK- O Mute 
ING | 
PROCESS leo BL k 


EXT PIC Oo 


TV PIC. ABL TV/EXT Ys 
LIN/DIG YM 


All black levels of the three video input signals (TV, LIN and DIG) are clamped or exchanged with Vref 
and input to VIDEO SW. The reference signals (W-Drive, B-Cut OFF) for the Auto White Balance (AWB) is 
added with the insertion timing generated in the timing control process and output from the VIDEO SW. 
Here, the cut-off reference is fixed on Vref2, and the drive reference set to approx. 60 IRE with the internal 
resistance ratio. 

The output of VIDEO SW is input to the AWB PROCESS after ON SCREEN information is added. 

In the AWB PROCESS, both gain control and level shift processing are done so that the IK amount input 
from the IK In pin becomes constant. 

All of the timings are composed of H pulses and V pulses (V-Blanking). That is, with the TIMING CON- 
TROL PROCESS, the drive and cutoff reference signals, the sampling hold signal in AWB, the video Blank- 
ing signal and the timing signal for Ik SW are all generated. 

In the BLANKING PROCESS, the Blanking signal for the power-on mute is generated. In the MODE 


SELECT PROCESS, video signal selection and YS/YM control signals are generated and are output to 
VIDEO SW or TV RGB. 


1. TV RGB Input 


-—6dB 
————O 

i TV OUT 

I Buff 
- 

TV RGB es t 
Vrett | ei | sisi 
77 ; or amp ulse 
we 
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The input signal is compared with Vref1 during clamp pulse interval, fed back to the input pin and 
as a result, its black level is clamped and the clamped signal is output. 

There are offsets of several tens of mVs while the Y/C IC goes through the RGB output. For this 
reason, the output does not correlate with the reference signal and it is not possible to make the color 
temperature for AWB regular. The input clamp regulates the RGB DC. 


Therefore, the input TV RGB must be the one which sync portion has been exchanged with the 
black levei. 


2. Linear (LIN) RGB Input 


vi 


RGB 


LIN. OUT 






LIN. Picture 


abe 
Contro| Vref 1 
: J Clamp Pulse 


The linear input signal is, after being amplified by the gain control amplifier, compared with Vref1 
during the clamp pulse interval, fed back to the input pin and its pedestal portion is clamped. 

For the clamp pulse, the delayed sync pulse is used. This is because even some of the RGB signals 
used for some products, etc. may contain syncs causing malfunctions. The gain control amplifier can 
be set so that it can control the TV RGB signal for approx. 80% of all gains. 


3. Digital (DIG) RGB Input 


DIG. RGB 
VuH Sw es 


i 


G. Ol 
Vi DIG. OUT 


we Vref } 
Picture 
Control 


The input Digital RGB signal becomes the SW control signal and is output with the following: 
LO : Vref1 


HI : VH 
VH is controlled through Picture Control. 
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4. Video SW /ON SCREEN 





White Ref ON SCREEN 


SW OUT 


Vref 1 
(Black Ref. 












) ON SCREEN 
(RGB) 


MODE 
SELECT 
PROCESS 


Ref Pulse 


V. BLK 
Black Ref. 
TV YS DIG 


H.BLK 


When the ON SCREEN signal is input, the video signal is replaced by Black Ref. This is to prevent 
the video signal from masking the character signal (ON SCREEN input). 


5. Automatic White Balance (AWB) 


Drive CRT Drive Amp 
Signal Cut Off 


(SW OUT) SP 





White ia 
S/H 


<«—_—— SW signal 
(Pin 31 output) 
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The video signal (See figure in page 17) with the AWB reference signal inserted is output with the 
gain of its drive side controlled and the level of its cutoff side shifted. 

The signal amplified with the CRT drive amplifier drives the cathode with the PNP transistor emitter- 
follower and the transistor collector current becomes the cathode current. This cathode current is con- 
verted into voltage, compared with the internal reference voltage (Vref2) and fed back in the form of 
gain control and level shift. 

The feedback system only works in portions where the reference signal is inserted. In other portions, 
gains and level shifts are held. 

The cathode current is divided by means of the SW signal into two systems: IKB in the cutoff portion 
(solid lines in the figure) and IKW in the drive portion (dotted lines in the figure). 


6. Timing Control/Pulse Shaping 
All timing pulses are made from H pulses and V pulses. The H pulses are divided into NH pulses and 
H pulses by means of their input threshold. The NH pulse has a narrower pulse width than that of ordi- 
nary H pulses; it becomes the reference signal pulse for the Drive of the AWB. Therefore, the drive 
reference signal (white reference signal) becomes part of the H retrace portion (see Figure below). 


White 


Ref. Cut Off (Black) 


fr 


oe 





Black \ See —_—__- 
Ref. ‘ + [rive 
ae (White) 


H-BLK 


V-BLK 


7. BLK Process 


POWER 
ON MUTE 





The RGB signal is input from the IK pin. While AWB is not in operation, the signal remains O but the 
Ik return level of the white reference signal appears at the comparator input when IK starts to flow. 
The cathode rise reaches completion when the white level has risen completely. It is assigned to the 
white reference portion not to be mistaken for the black reference. 

When the signal peak overpasses Vref, the Flip Flop output becomes High. It is delayed by the time 
constant determined by an external capacitor and output as a power-on mute signal. As Flip Flop has 
to be reset at power on, an external capacitor is used. 
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Notes on Application 
1) Automatic White Balance (AWB) 
The following constants must be determined when AWB is 
used: 
e CRT, VIDEO, AMP and GAIN 
® Black detection resistance RB 
e White detection resistance Rw 
The variable range of AWB is as follows at Signal OUT. 
Black detection voltage 1.3 to 4.3 VDC 
White detection voltage 1.0 to 2.1 Vp-p 
Therefore, the design center should take their average value. 


| White detection amplitude 






il Black detection amplitude 


2) Picture (PIC) ABL 


PIC ABL is designed to operate when the ABL pin (pin 23) DC voltage becomes less than 4.4V. The 
pin 20 input DC voltage is caused to drop by means of the ABL current that flows through resistance 
R and the gain starts to decrease. That is the ABL influence varies depending on the R value. 

When R = O, there is no PIC. ABL influence and only the BRT ABL works. 

Input to pin 23 can be made by using a lug lead filter for instance and taking the ABL response into 


account. The ABL brightness is designed to operate when the ABL pin (pin 23) DC voltage becomes 
less than 3.5V. 


Vcc 
SV 





3) Power On Mute 


The time constant of the power-on mute can oniy be determined by the capacitance of the mute 
pin {pin 29). Select a constant that will not allow for any transient AWB results whether it starts cool 
or hot. 

The sweeping speed of the AWB loop is determined by an external capacitor on Drive S/H and 
Cutoff S/H. A small capacitor will suffice as long as it does not vary with Vertical. 


4) TV RGB input signal 


As described in “Description of Operation’, the TV RGB signal must have its sync portion exchanged 
for a constant black level. 
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5) Others 


5-1) Provide a capacitor to inhibit oscillations to Vref1 (pin 1) and Vref2 (pin 2). 


5-2) Make the earth line as wide as possible. 


6) Timing chart 


Black reference level (Vpc) 


om SALLI UL 







SONY: 


Input 
V. Pulse a signal 
input sig. | pv | ( fh \ Pp lf if) 
(RGB) 
SW 
White 
Reference 6 
Black cent 
Reference 
RGB cy oy) an 
Out 
Cutoff contro! characteristics Drive control characteristics 
Drive control : 5.55V Cutoff control : 5.55V 
(Drive S/H pin voltage) (Cut off S/H pin voltage) 
























































White reference amplitude (Vp-p) 





















































Cutoff control (V) Drive control (V) 
(Cut off S/H pin) (Drive S/H pin) 
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Clamp reference voltage vs. Detection reference voltage vs. 























Ambient temperature Ambient temperature 
: er ee ee eee ee es ee ae | 
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Vref 1—Clampreerence voltage (V) 





Vref2 — Detection reference voltage (V) 
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Ym — Threshold voltage (V} 
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RGB Interface for Ultra-High Resolution Display 








Description Package Outline Unit: mm 


The CXA1044P is a bipolar IC designed for the 
RGB signal processing of ultra-high resolution 
displays. 


18-pin DIP with fin 


332M AX 

Features 

e 12 V single power supply operation 

e Built-in wideband amplifier (with linear frequency 
response up to 30 MHz) 

e External circuits can be simplified 











Functions 


e Brightness contro! and contrast control provided 
e ABL, BLK and pedestal clamp provided 








Structure 
Bipolar silicon monolithic IC 


DIP-18P-01 





Absolute Maximum Ratings (Ta = 25°C) 


e Supply voltage Vcc 15 V 

e Operating Topr Oto 65 2 
temperature 

e Storage Tstg —55to +150 SC 
temperature 

e Allowable power PD 2180 mW 
dissipation 


e Input voltage for each terminal (pin) 


Pin name Max. value Pin name |Max. value 

R IN Veer OV 
wee 0.3V 
B IN Vees uv 

















CON Abts. || Vice0.3 V 
CLAMP Vee +-0.3V 
BRIGHT Vee + 0.3V 
Veet 0.3V 
Vee+O3V 

















Recommended Operating Condition 
e Supply voltage Vcc 111013 V 
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Block Diagram and Pin Configuration (Top View) 





CONT CTL 





Vee (18) 1) ABL 


GND 
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Pin Description 
External input voltage (DC voltage unless otherwise specified ) 


Voltage Equivalent circuit Description 











—™ Vcc 








SIK 


Pin for X-ray protection. 
With less than a 
threshold voltage, BRT 
CTL is made invalid and 
BRT level made mini- 
mum. Usually, +12V. 
ABL stands for 
Automatic Beam Limit. 

















DC control pin for RGB 
primary color pedestal 
level 

















Vec 


3 CONT CTL * +81V DC control pin for RGB 
30K primary color AC gain 
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Symbol Voltage Equivalent circuit Description 
} pe ———+ 
os ae Vcc 
| z 
0.7V oes pene 
ee (6) Signal input pins. 
G IN 0 They are for clamp 
B IN operations. 
®,,, 3mA )i5OpA 
| See eee 
* 
5V 
Input pin for the 
composite BLK input. 
. ae Reduce to the ground 
0 voltage when blanking 
RGB primary colors. 
1 Bou (Oa ‘ 
2.8 utput pins for each of 
G é : 
fe eee IN ' RGB primary colors. 
15 ROUT ad 
| GND pins for each of 
| the RGB outputs. 
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Voltage Equivalent circuit Description 














CLAMP | Clamp input pin. 








When high, they are for 
| clamp operations. 

















— 332 — 








SONY: 


CXA1044P 


































































































































































































| J uno ; 
qoul I | | | | 
At="1dV G g C 
_ACI="1EV : ; : 
dda] pz 671 OT XVIN 18 LNOOD I Tdv 
Ld UM AE puke Z| UsamMjeq payoyims é G G I if I 
S$! aBelJOA TQ UayM Sabe}/OA |e}seped 
LNO ‘8'D'H Oy} JO sOUeJEJ4IP SuNseayy 
| LAO em 7 i 
eke ad 
AST=99A ATIZ004 | SOl1Si 
Au} Oct Or 0 ‘gouasajoi se ueyej au} | 2 Z 4 I z Ms OAV soa «i 
UUM A LL Pue E | UBEMyoq PSYo}IMs 29M. 
SI DD A UayM sabe}OA je}Seped 
| LNO 'G'D'Y 84} JO sdUaJa4}Ip aunseeyy 
: eee: mers Aen NR Le = = 2 = 
| RG G2 See 2 a | | 
| OUI} 
| 9SU SOl}S! 
Su | OOT Lp 0 Indu 719 G C G of if if at -JOJOeIeYO 
| | ng , 
. —_— | ‘(papnjoul si sw Aejap 4ajyynq oe Ts | a ai saa a TTT on 
|eusa}X9 OU jeu} OS) ‘asind jndul y4g e 404 4 | 
su Ze 67 0 WUOJBAEM jNdyno gOY jo sesuodsas asind G é 4 q I I ‘Lb ed Seas 
1d 8U (GL ‘EL LL) Suid oO) 32 aunseayy a ae 
| = 41g 
‘aBeyoa jeysaped ainseayy 
dA a muy 
d-dAPIL0 { I I € z Ajiiqeys 
aur | 00g + 0 | 00¢- MO ZHINGS'€ AY WN NN ddd Vv leysapeg | ¢ 
NI GOu if I T T T Z d 
‘AL'S pue Ag’ L 0} apew si aHe}OA jO1U09 
| a” = __ | LNOOD UaYM jaag| je1seped jo seBueyo sinseayy | 
= ———____—_—_———— —— SEE GOSS | + t +———— +— + Se : 
: - ; ‘aBelJOA DQ 40 aaa] feysaped sunseayy ‘ XV | 
A de Se ee] gz 2 Wee Il | 2 g xWA Tg Bea 
eee = eit eceeie te —— to - Lud 
ri | ae, oh ee A | N39 
fa a ‘eee “LNO ‘A'D'y 22 SaBeYOA Dq 9y} aoe awe piace 18 
A O° cet ® einsealw pue (AZ pue AG'p ‘Ag’ |) sebeis 2 2 3 I 7 I olua sonst 
| 2aJ4} Ul aBEYOA JosUOD | YG OUI ALeA eae et 
——+—_—_+_+— ei a 1 Li . 
| , | Hi MS| MS| MS | 
wun | xe, | “dAL uy SUONIPUOD puke q 2) 
! JOQUIAS Wd} Oo 
| S]Ua}U09 JUaWaUNSeayy - Bulyoums ee TdV | LNOD | LYd , " 
(PINDAIY) bulansealA] Soijsi4ajOeseys) je914108|4 au} 93S AEL PUEALL = DOA. ‘AZL = 99A‘90G7 = #1) SOISUB}ICICYY) jE911}99/5 





SONY. 


CXA1044P 




















































































































334. 











NIW-NIW 
oor | ose | ose ° ° 
i en ee LNOO 
OOOT OV8 O02 I I 2 ° NaHO-NIW 
oe | 4No0 
| X VIN-NIN 
OOLT O8t I 00ET I I f I i a 
2 “aHeOA Siu} aunseayy Ee a LNOO 
~N 
OOP OSE OSZ \ 1 | I I ° 2 NTA-NdO 
| LNO ©oU LNOO ee 
NaO-NAO (abe 
Pern OOOT 098 00L feusisgncing ; I 1 I Z é #NOS Buimoyjo} 
: eee | poe lie ee ; —— 39S,) 
oost | ost | O0gt TEAVILD , XVIN-NO SONS! 
- IN te eed - NTACX VIA LNOO 
Oly | Ore | ose ee | eae “8 ¢ I | 
yeubis jndu| | LNOO 
; ‘ZIN 8S’ JO JUBUOdWIOD DY aNnseaY| NAO-X VIN 
OcOT 068 O0L I G I 
: LNOO 
XVA-X VIN 
o06t | o09T | OSzt a oe f 1 
LNOO 
~— _ "XY 12 188 St LNOD _ sonst | 
Mo 69 eS wv Hg UeYyM UOHdUUNSUOD JeMod aiNnseay| G G C I i I a) ae ) 
s { ese ean 2 a ee eee Peace = | = : ete tee ee fat 
: SUOI}IPUOD pue q S) Y MS MS | MS 
wun | xe | “GAL | “UW $]U9]U09 JUBWaINSseay| MS jay | iLNOD | Lua loquiAs Sr ON 














Buryopms ynduj 

















SONY: 


CXA1044P 








jyUasUOdWOD DY ¥Ie}SSOID ainsealA| 


























































































































LOO WE i 
d-dariz0 
dayut] oz fon cunoe-F \MM WNW WWW spe fe fe souo | WeIssoig| 9g 
NI OD 
"LNO Hg }e aBejJOA AY 
yle}SSOu9 ainseaw pue xVI 18 INOD 
1LY@ YUM NID UO AjuO Jeubis Aiddy 
| <r NIA-NIW | 
ve L0 OT I I I I & LNOOY 
+ + 
j . NGO-NIN 
Ot igre | secre CH te WS 1 g L094 
; : X VIACNIW 
61 0 Sak T I I i I LNOO] 
. ; | ) NIN-NGO 
8°¢ ow! SO = T T if i € LNOO] 
‘ZHI _ a «SOS! 
ST | 2o-| 0% - SG’ JO JEU} YIM asedWOd pue ZHI ' ; ‘ : 2 NAO-NAO | -~say9e4eyo 
qp OF JO JUBUOdWIOO DY auNSeeW ‘Udy ea LNOO 
, : : XVA-NAO 
Oe ee ei) ee ea I I LN 09] 
a NIN-X VIN 
O82 Us | | 007 I I I I 2 LNODJ 
; | : 
: ; ; NHO-X VIA 
OST ST: Oe. 00-2 I é LNOOT 
| XVIN-X VIN 
Ose) Sr: 0S"1 I I Lwoay 
SUOIIPUOD pue MS} MS 
$]U9}UOD JUBLUBINSeS|/\J MS lav | LNOD joquiAs = 









Huryojims ynduj 





— 335 — 


SONY. 


CXA1044P 








dc8 
OLb 
sooiv 
ce 
ino go oe 
089: dze8 
Adi op 
soolv 
2c 
ino 9 a8 
089 d2e 
Adi Ob 
SOOLV : 
22 
LNO YO 
089 
Adi 
Sp = Ad “LL asind aajebany Huy 
2S w22 
qndur dwivT0 w—_§_} -Wy- 
OO! O01 











a 
i 
v 
oO 
<q 
x< 
O 





STIOL = Md “TLL 8AIsog 


‘ 


Ni @ 
AOS a © 
100 
L NI 9 ZHINOE 
(AOS ee’, ZHINGS € 
“xBUI APIL‘O 
es Te SOTVNV 








WNIID BuluNseayy so1jsisajOeseYD |e914}99,5 


— 336 — 





SONY: 


CXA1044P 











(“ol +) 
(Mob/1) 
8 





mt 





oBi peop 
fay, 


OL? 

































(%ip) scien 
(Mb/L) ool 
262 
(6) 
agg (Mb/LISI (8) Oo NIE 
(z) 
(9) NIO 
(S) 
(¢) NUM 
AOS 
Osh © P8e [Noo ans] 089 
7 (oF) Ca oe XL’ YA LNOD 

(1) + x1 | 


= iS sans C 


Li moe LNOD 
Alp [+ wl Fe. HOL 


(> le ee 
Adit uA LYa 


QH 





yINDID uolesddy 


— 337 — 











CXA1044P SONY. 














Description of Operation 


75 c 






oriave-| (4) ar CONTRAST CLAMP BLK Too 
75 _ 


sass 
BRT ABL @ 
(3) CO) aan ae as 


CONT CTL CLAMP BRT ABL BLK 


1) Contrast 


Gains of the RGB signal (0.714Vp-p Max.) input with a signal source impedance of 75) are controlled 
using a voltage externally input from the CONT CTL pin. 


2)Pedestal clamp and brightness control 
The pedestal clamp keeps clamping the pedestal level while pin 17 is HIGH. The brightness control 
controls the pedestal level with the DC control voltage which is externally input from the BRT pin. 


3)Setting of blanking 
Blanking is made with COMPOSITE BLK externally input from the BLK pin and when the RGB signal is 
output with the emitter-follower. 


4)Safety function 
A BRT CTL protection circuit is activated by ABL when a circuit operation failure occurs (due to X ray). 


Notes on Applications 


As this IC incorporates a wideband amplifier and since oscillation may result, be careful on the following 
points in preparing printed circuit board artworks. 


1) As the R.G.B. OUT (pins 11, 13 and 15) must be connected to an emitter-follower, insert a small resis- 
tor (22) for oscillation prevention and connect to the next stage in a short pattern. 






Ze 


To be ae [ 
(2) (9) © 


2) Check the IC oscillation not only at ambient temperature but also at low temperature when processing 
a board. 
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CONT Characteristics BRT Characteristics 
(BRT Control Voltage = 4.5V) (CONT Control Voltage = 8.0V) 


Vec=12V 
Ta=25°C 












































Pedestal voltage (V) 








Output p-p voltage (V) 













































































10 20 30 40 50 60 70 890 90 10,0 10 20 30 40 50 60 7.0 80 90 10,0 


CONT CTL voltage (V) BRT CTL voltage (V) 
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Description 


The CXD10535 is a picture-in-picture or multi- 
picture memory control IC designed for TV. It is 
used in combination with CXD1054S. 


Functions 


Memory control, read/write address generation, 
interface with an external CPU, control of 
CXD1054S 


Structure 
Silicon gate CMOS IC 


Applications 
Picture-in-picture TV 


Multi-picture TV 


Absolute Maximum Ratings (Ta = 25°C) 


oO eeKE 


Picture-in-Picture Memory Control IC for TV 





Package Outline Unit: mm 


e Supply voltage VDD Vss* —0.3 to +7.0 

® Input voltage VI Vss* —0.3 to VDD +0.3 

® Output voltage VO Vss* —0.3 to VDD+0.3 

® Operating temperature Topr —20 to +75 

e Storage temperature Tstg —55 to +150 
*Note) VSS = OV 

Recommended Operating Conditions 

e Supply voltage VDD 5.0+0.5 

® Operating temperature Topr —20 to +75 
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48 pin SRK 





SRK-48P-02 





CXD1053S 


Block Diagram 


WV 
SCK 
XYC << 
XBYC <J 
XRYC <] 
SPC 


SWC <7 Sampling timing 
generation circuit 


XRHP 


CK 
RV 


DATA 
MCLK 
XEN 






Picture-in-picture 
horizontal and vertical sync 
signal generation circuit 











Write 






memory 
Picture-in-picture address 
timing generation generation 


circuit circuit 


Overtaking process 
circuit 


Parent (Main) picture | 


timing generation Read 
circuit memory 
address 
“ generation 
circuit 


Parent picture horizontal 
and vertical sync signal 
generation circuit 


Microcomputer interface 


ed ioe 








SONY: 


; 













Address selector 


a anos no 








WRH 
WBLK 


AO 

Al 

A2 
A3 . 
A4 
Ad 

A6 

A7 
A8 
AQ 
A10 
All 
A1l2 
XMCS 
YSI 
WAKU 
XMOE 
XMWE 
RRH 
RBLK 
RSYC 
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Pin Configuration (Top View) 
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Pin Description 

















1 | WV | | | Vertical sync signal input for picture-in-picture 
2 | RV | | | Vertical sync signal input for parent picture 
3 | WRH O | Horizontal reference output for picture-in-picture AFC. Output with SCK 
| frequency divided by 303. 
4 RRH O | Horizontal reference output for parent picture. Output with CK frequency 
| divided by 455. 
5 WBLK O _ Horizontal blanking output for picture-in-picture 
6 RBLK O Horizontal blanking output for parent picture 
7 RSYC O Horizontal sync signal output for parent picture 
8 DATA | _ Data input from control microcomputer 
9 | MCLK | | Clock input from control microcomputer 
10 | XEN | | | Enable input from control microcomputer 
i | NTSC/PAL | | NTSC/PAL switching. ‘'H” = NTSC. “L” = PAL. 
sed Vss Pr <e GND 
13 CK | | Clock input for parent picture 
14 SCK | | Clock input for picture-in-picture 
15 XYC O Y-signal select output controlling analog switches 
16 | XBYC O B-Y signal select output controlling analog switches 
17 | XRYC O R-Y signal select output controlling analog switches 
18 TEST. | | Input for testing. Usually, set to “L’. 
19 | XRST | | Input for resetting. Usually, set to “’H”. 
20 | XWHT | | Input for testing. Usually, set to ‘H”. 
Z| XRHT | | Input for testing. Usually, set to ““H”. 
22 CMP O | Output for testing 
23 TESZ | Input for testing. Usually, set to ““H”. : 
24 NC _ 
25 NC — 
26 NC _ 
27 XRHP O Horizontal reset pulse output for parent picture, connected to CXD1054S. 
28 WAKU O WAKU (frame) signal output, connected to CXD1054S. 
29 YSI O | Signal output for switching parent/subsidiary pictures, connected to 
CXD1054S. 
30 SWC O Clock output for converting samples, connected to CXD1054S. 
31 SPC O Clock output for serial/parallel converting, connectd to CXD1054S. 
32 XMOE O Memory OE (Output Enable) signal output 
33 XMWE O Memory WE (Write Enable) signal output 
34 XMCS O Memory CS (Chip Select) signal output 
35 Ai2 O _ Memory address output. Most significant bit. 
36 VpD ~ Power supply pin 
37 Alt O Memory address outout 
38 A10 O Memory address output 
39 AY O Memory address output 
40 A8 O Memory address output 
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Pin Description 
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Electrical Characteristics 
DC Characteristics 


Power supply current 


H level 
Output voltage 
L level 


H level 
Input voltage 
L level 








input leakage current 


Input/Output Capacity 






Output pin 
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Memory address output 
Memory address output 
Memory address output 
Memory address output 
Memory address output 
Memory address output 
Memory address output 


Memory address output. Least significant bit. 


VDD = 5V + 10%, VSS = OV, Topr = —20 to +75°C 


Conditions 


Static state 
VIH = Vbb, VIL = Vss 


lod = —O.4mA 


lol = 2.0mA 











Vi = OV to VpbD 





Vbb = Vi = OV, f = 1 MHz 
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AC Characteristics Vpp = 5V + 10%, Vss = OV, Topr = —20 to +75°C, CL = 60 pF 











Item Symbol Min. Max. Unit 
Parent picture clock frequency fCK es MHz 
Picture-in-picture clock frequency fSCK 5.0 MHz 
Output delay time, CK — XMCS tCSD 95 ns 
Output delay time, CK — AO to A12 tAD 95 ons 
Output delay time, CK — XMOE tOED 95 ns 
Output delay time, CK — XMWE tWED 65 ns 
Output delay time, CK — SWC tSWD 70 ns 
Output delay time, CK — YS! tYD 70 ns 
Output delay time, CK — WAKU twD | 70 ns 
Output delay time, CK — XRHP tRPD 95 ns 
Output delay time, CK — RRH tRRD 70 ns 
Output delay time, CK — RSYC tRSD 70 ns 
Output delay time, CK — RBLK tRBD 70 ns 
Output delay time, SCK — XYC, XBYC, XRYC tYCD, tBYD, tRYD 70 ns 
Output delay time, SCK — SPC tSPD 70 ns 
Output delay time, SCK — WRH tWRD 70 ns 
Output delay time, SCK — WBLK tWBD 70 ns 
Microcomputer interface, clock width tWH 250 ns 
Microcomputer interface, data set-up time tbs 250 ns 
Microcomputer interface, data hold time tDH 250 | ns 
Microcomputer interface, enable set-up time tes 250 ns 
Microcomputer interface, enable hold time tEH 250 ns 
Microcomputer interface, enable inhibitive time tER 250 ns 











Memory Relationship 


















CK 1.5V 1.5V + 1.5V 1.5V 
tCSD 
XMCS 2.4V 
tAD 
0.4V at the fall time 
tOED 
a twen iweD 
XMWE 2.4V 





* tAD is specified at AO to A12 when switching read/write address. 
It is specified at AO to A4 during address counting up. 
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Delay from CK 


CK 
SWC, YSI, WAKU, XRHP, 
RRH, RSYC, RBLK 





tSWD, tYD, twD, tRPD 
tRRD, tRSD, tRBD 


Delay from SCK 


1.5V 


SCK 
XYC, XBYC, XRYC, SPC, 
WRH, WBLK 





tYCD, tYBD, tRYD, 
tSPD, tWRD, tWBD 





Microcomputer Interface 











____tWH tWH 
MCLK 1.5V 1.5V 1.5V 
{DS tDH 
DATA 15V ey ee 
XEN 1.5V \ tes ree 


Description of Functions : 


The CXD1053$S and CXD1054S are ICs designed to execute the TV picture-in-picture or multi-picture 
function. These two ICs constitute the system in combination with an A/D converter, D/A converter and 
static RAM. 


(1) System function 
The picture-in-picture refers to a small inset picture in the usual TV picture. While watching a TV 
program, another TV channel can be watched in the inset picture. Here, we refer to the usual TV pic- 
ture as “parent picture” and to the inset picture as ‘“‘picture-in-picture” or ‘‘subsidiary picture’’. 
““Multi-picture’’ means several inset pictures displayed at the same time on the screen. The system 
using CXD10535S and CXD1054S has the following functions. 
®@ Multi-picture (4-picture). display 
All subsidiary pictures can be still-pictures, or they can be 3 still-pictures and one motion picture. 
The parent picture is always in motion. 
® Vertical 3-picture display 
The subsidiary pictures can be all still-pictures or 2 still-pictures and 1 motion picture. The 3- 
picture display location can be shifted either to the right or left. 
@ Picture-in-picture (single picture) display 
The single subsidiary picture can be either still or in motion. It can be displayed in any corner of 
the parent picture. 


2346 =! 
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Multi-picture display Vertical 3-picture display Picture-in-picture display 








EX 








polfobe 

















(2) Resolution of the subsidiary pictures 


(3 


(4 


~— 


The inset pictures have the following resolutions. 


@® Y signal 96 dots (horizontal) < 64 dots (vertical) 
® R-Y signal 48 dots (horizontal) < 64 dots (vertical) 
® B-Y signal 48 dots (horizontal) X 64 dots (vertical) 
® Gradation 5-bit resolution 


@ Picture size Approx. 1/9 of the parent picture (in area) 


System configuration and operation 

This system requires, in addition to the CXD1053S and CXD1054S, the A/D and D/A converter 
circuits, sync signal generating AFC circuit and the static RAM for storing data. 

The A/D and D/A converters require 5-bit resolution and the static RAM requires four 2K X 8 bit 
for the picture-in-picture function and four 8K xX 8 bit for the multi-picture function. The following is 
a description of operations along the inset picture signal flow. 

The inset picture image signals (analog Y signal, R-Y signal and B-Y signal) are time-divided and mul- 
tiplexed by the switch circuit prior to the A/D converter. The converter changes the signals into 5-bit 
digital data and they are input to the CXD1054S. Through internal serial/parallel conversion, 6 samples 
(6 <X 5 bit = 30 bit) of the 5-bit digital data are output together by the CXD1054S and written to 
the RAM. The RAM data is read out in 30 bits at a time with appropriate timing, and input to the 
CXD1054S again; then they are parallel/serial converted internally and output with Y, B-Y, R-Y signals, 
each in 5-bit data. The outputs are specified data at locations other than the inset display screen. The 
boundary between the parent picture and the inset is circled by a specified color and gradation line 
called ‘“WAKU” (frame). 

The CXD1054S controls data and the CXD1053S generates the reference timing signal, RAM ad- 
dress signal and control signals. The picture display mode is switched by setting the control switch in- 
corporated in the CXD1053S. 


Operation of CXD1053$ 

The CXD1053S is called a memory control LSI as it generates the control signals required for the 
CXD1054S, A/D and D/A converters and RAM address. 

RAM is not able to write and read simultaneously. With a clock reference, time can be pre- 
programmed to proceed in an order of ‘‘write’, “read”, “read”, ‘‘write”, “read” ... for example. The 
read is given priority over the write and a write has to wait sometimes until the next turn even when 
the write is required. This is possible because, in terms of the RAM access cycle, a write (an operation 
of writing data on the RAM — data made by A/D conversion of the inset picture signal) is executed 
slower than a read (the inset picture data are D/A converted and superimposed on the parent picture). 
This is described in the following schematic diagram. 


ee 
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a | R: Read 
Write’ request W: Write 


RAM cycle 





As the write address generating circuit is provided separately from the read address generating 
circuit, a proper picture is displayed even if the write address is different from the read address, i.e. 
even if the inset picture’s horizontal and vertical syncs are not in sync with those of the parent picture. 


(5) Microcomputer interface 
The CXD10538S has the internal (8-bit) control register and it is able to write the control data using 
three signal lines, DATA, MCLK and XEN... The 8-bit data is read serially in the IC shift register with the 
rise of MCLK. 
The shift register operates only while the XEN is “L’’ and the shift register content is latched with 
the rise of XEN. Each bit has the following meaning. 





Motion picture Siill picture Inset picture Mode, location Not in use 
select Motion picture display switching 
No display 
(Inset 
| | (Mode) location) 
0 0 O Picture-in-picture Bottom right 
0 0 1 Picture-in-picture Top right 
0 1 O Picture-in-picture Bottom left 
0 1 1 Picture-in-picture Top left 
1 0 O Vertical 3-picture = Right 
1 1 O Vertical 3-picture Left 
1 1 1 Multi-picture 4 insets 
| 1 Still picture 1 Inset display 


O Motion picture O No inset display 


(Motion picture location) 


0 0 Bottom right | Motion picture when selected with De or Dz. Still 
0 1 Top right pictures when selected with others. 

1 0 _ Bottom left (In the multi-picture mode) 

1 1 Top left 

1 1 Top : 

; 6 Garter (In the vertical 3-picture mode) 

fe) O Bottom 
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Microcomputer Interface 





Phase Relationship of Horizontal Sync Signals 


303 <x SCK 








WRH | 


WBLK 6 a 39 — 











: 228 227 : 
RRH | 

eee ee 
RBLK 9 pas 56 ai 

1 


XRHP 
| ———$—<—— 
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YSI Timing 














WAKU Timing a crema | tmamae 
1 | (69) | | 








Write Area 
43 (70) 








28 or 27 (50 or 51) 





* Values are indicated in the NTSC mode. The PAL mode values are shown in (_ ). 
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Description 


The CXD1054S is a TV data control IC 
designed for picture-in-picture or multi-picture 
functions. It is used in combination with the 
CXD1053S 


Functions 


Serial/parallel, paraliel/serial conversions of 
video data 


Structure 
Silicon gate CMOS IC 


Applications 


Picture-in-picture TV 
Multi-picture TV 


Absolute Maximum Ratings (Ta = 25°C) 


e Supply voltage VDD Vss* 
e Input voltage VI Vss* 
® Ootput voltage Vo Vss* 
@ Operating temperature Topr 
e Storage temperature Tstg 


*Note) Vss = OV 


Recommended Operating Conditions 


e Supply voltage VDD 
® Operating temperature Topr 
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—0.3 to 7.0 

—0.3 to VDD +0.3 
—0.3 to VDD+0.3 
—20 to +75 
—55 to +150 


CXD1054S 


Picture-in-Picture Data Control IC for TV 


Package Outline | 


64 pin SRK 











V 

V 

V 

°C 

°C 

§.0: 270.5 V 
—20 to +75 5 S 


Unit: mm 





SRK-64P-01 





SONY: 


CXD1054S 


Block Diagram 





5 
Do SSS 
to Shift register (5 bit < 6) 


DI4 7 
SCK [> 

Serial — Parallel conversion circuit 
SPC [> 


SWC [> 
Sample conversion circuit 
CK [> 
30 


Timing generation circuit 
XRHP [> im 


Output timing conversion circuit 


ae Parallel — Serial conversion circuit 


PEE 


Waku, inset control circuit 


aie 














YSI fs Waku (frame), 
inset signal 
generation 
WAKU [> Baer 5 5 5 
X/ \/ 
YS <1] DYO DYO DYO 


to 4 to4d tog 





3354 
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Pin Configuration (Top View) 
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CXD10548 


Pin Description 





1 DMOO 
Z DMO1 
3 DMO2 
4 DMO3 
5 DMO4 
6 DM10 
7 DM11 
8 DM12 
9 DM13 
10 DM14 
| 1 DM20 
12 DM21 
| 13 DM22 
14 DM23 
15 DM24 
16 Vss 
17 DM30 
18 DM31 
19 DM32 
20 DM33 
21 DM34 
22 DM40 
23 DM41 
24 DM42 
25 DM43 
26 DM44 
27 DM50 
| 28 DM51 
29 DM52 
30 DM53 
31 DM54 
32 VDD 
33 CK 
34 XRHP 
35 WAKU 
36 YSI 
37 SWC 
38 SPC 
39 SCK 
40 DI4 
41 DI3 
42 DI2 











/O 


/O 
/O 
I/O 
I/O 
/O 
/0 
/O 
/O 
/O 
/O 
/0 
/O 
/O 
I/O 
I/O 


/O 
/O 
/O 
/O 
/0 
/O 
/O 
/O 
/O 
/O 
I/O 
I/O 
/O 
V/O 
I/O 














SONY: 





Description 


Data pin connecting with external memory. 
Data pin connecting with external memory. 
Data pin connecting with external memory. 
Data pin connecting with external memory. 
Data pin connecting with external memory. 
Data pin connecting with external memory. 
Data pin connecting with external memory. 
Data pin connecting with external memory. 
Data pin connecting with external memory. 
Data pin connecting with external memory. 
Data pin connecting with external memory. 
Data pin connecting with external memory. 
Data pin connecting with external memory. 
Data pin connecting with external memory. 
Data pin connecting with external memory. 
GND 


Data pin connecting with external memory. 
Data pin connecting with external memory. 
Data pin connecting with external memory. 
Data pin connecting with external memory. 
Data pin connecting with externa! memory. 
Data pin connecting with external memory. 
Data pin connecting with external memory. 
Data pin connecting with external memory. 
Data pin connecting with external memory. 
Data pin connecting with external memory. 
Data pin connecting with external memory. 
Data pin connecting with external memory. 
Data pin connecting with external memory. 
Data pin connecting with external memory. 
Data pin connecting with external memory. 


Power supply pin 
Clock input for parent (main) picture 


Horizontal reset pulse input for parent picture, connected with CXD1053S. 





Luminance signal data. 
Luminance signal data. 
Luminance signal data. 
Luminance signal data. 
luminance signal data. 
Luminance signal data. 
Luminance signal data. 
Luminance signal data. 
Luminance signal data. 
Luminance signal data. 
Luminance signal data. 
Luminance signal data. 
Luminance signal data. 
Luminance signal data. 
Luminance signal data. 


Color difference data. 
Color difference data. 
Color difference data. 
Color difference data. 
Color difference data. 
Color difference data. 
Color difference data. 
Color difference data. 
Color difference data. 
Color difference data. 
Color difference data. 
Color difference data. 
Color difference data. 
Color difference data. 
Color difference data. 


Waku (frame) signal input, connected with CXD1053S. 


Signal input for switching parent/inset picture, connected with CXD1053S. 


Sample conversion signal input, connected 


with CXD1053S. 


Serial/parallel conversion signal input, connected with CXD10538. 


Clock input for picture-in-picture 
Data input from A/D converter (MSB) 
Data input from A/D converter 

Data input from A/D converter 
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CXD1054S 
No. Symbol /O Description 
43 DI1 | Data input from A/D converter 
44 DIO | Data input from A/D converter (LSB) 
45 ¥S O Parent (main) picture/inset switching signal output 
46 NC _ 
47 NC _ 
48 Vss _ GND pin 
49 DRY4 O R-Y signal output (MSB) 
50 DRY3 O R-Y signal output 
51 DRY2 O R-Y signal output 
52 DRY1 O R-Y signal output 
53 DRYO O R-Y signal output (LSB) 
54 DBY4 O B-Y signal output (MSB) 
55 DBY3 O B-Y signal output 
56 DBY2 O B-Y signal output 
57 DBY1 O B-Y signal output 
58 DBYO O B-Y signal output (LSB) 
59 DY4 O Y signal output (MSB) 
60 | DY3 O Y signal output 
61 DY2 0 Y signal output 
62 DY 1 O Y signal output 
63 DYO O Y signal output (LSB) 
64 VDD — Power supply pin 
Electrical Characteristics 
DC Characteristics 
Item Symbol Condition Min. Typ. 
—- 
IDD LS 
Power supply current Sitio state 
tee ViH = Vbp, ViL = Vss 
H level VOH loH = —O.4mA 4.0 
Output voltage 
L level VOL lol = 2.0mA Vss 
H level VIH 2.2 
Input voltage 
L level VIL 
Input leakage current lie —10 
= V 
Output leakage current ie VO OED 10 


Three-state pin HIGH state 




















SONT'Y:. 


VoD = 5V + 10%, Vss = OV, Topr = —20 to +75°C 
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Max. 


0.1 


VDD 


0.4 


0.8 


10 


10 





Unit 


mA 





mA 


ar a ae a 


pA 








CXD1054S 


Input/Output Capacity 


Input pin 


Output pin 





Input/output pin 


AC Characteristics 








SONY. 


VDD = VI = OV, f = 1 MHz 











VoD = 5V + 10%, VSS = OV, Topr = —20 to +75°C, CL = 60 pF 


ee 


Parent picture clock frequency 
| Picture-in-picture Clock frequency 


fSCK 

| Memory data, input set-up time tMs 
Memory data, input hold time {MH 

| Memory data, output delay time (CL = 80 pF) tMD 
Memory data, output delay time tMDZ 
Digital data, input set-up time tis 
Digital data, input hold time tiH 
Digital data, output delay time tOD 
SWC, input set-up time tsws 
SWC, input hold time tSWH 
YSI, input set-up time tYys 
YSI, input hold time tYH 
XRHP, input set-up time tRPS 
XRHP, input hold time tRPH 
SPC, input set-up time tSPS 
SPC, input hold time tSPH 
WAKU, input set-up time tws 
WAKU, input hold time tWH 
YS, output delay time tYSD 
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1.5V 1.5V 1.5V 
CK 
1.5V 1.5V 
DMOO to 54 
Pe as 54 i 2.4V at the rise time 
nteuy tMD 0.4V at the fall time SD es 
tMDZ 
1.5V 
CK 
SWC, YSI 
WAKU, XRHP 1.5V 
tSws, tyS tSWH, tYH 
tws, tRPS tWH, tRPH 
1.5V 
CK 
DYO to DY4, 2.4V at the rise time 
DBYO to DBY4, 
DRYO to DRY4, 0.4V at the fall time 
os top, tYsD _ 


SCK 





DIO to DI4, 
SPC 





tis, tSPS tiH, tSPH 
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Description of Functions 


The CXD1053S and CXD1054S are ICs designed to execute the TV picture-in-picture or multi-picture 


function. These two ICs constitute the system in combination with an A/D converter, D/A converter and 
static RAM. 


(1) System function 
The picture-in-picture refers to a small inset picture in the usual TV picture. While watching a TV 
program, another TV channel can be watched in the inset picture. Here, we refer to the usual TV pic- 
ture as “parent picture’’ and to the inset picture as ‘‘picture-in-picture’’ or ‘subsidiary picture”. 


“‘Multi-picture” means several inset pictures displayed at the same time on the screen. The system 
using the CXD1053S and CXD1054S has the following functions. 


@ Multi-picture (4-picture) display 


All subsidiary pictures can be still-pictures, or they can be 3 still-pictures and one motion picture. 
The parent picture is always in motion. 


® Vertical 3-picture display 
The subsidiary pictures can be all still-pictures or 2 still-pictures and 1 motion picture. The 3- 
picture display location can be shifted either to the right or left. 
@ Picture-in-picture (single picture) display 


The single subsidiary picture can be either still or in motion. It can be displayed in any corner of 
the parent picture. | 


Multi-picture display Vertical 3-picture disply Picture-in-picture display 





(2) Resolution of the subsidiary pictures 
The inset pictures have the following resolutions. 


@ Y signal 96 dots (horizontal) < 64 dots (vertical) 
@ R-Y signal 48 dots (horizontal) < 64 dots (vertical) 
@ B-Y signal 48 dots (horizontal) X 64 dots (vertical) 
® Gradation 5-bit resolution 


® Picture size Approx. 1/9 of the parent picture (in area) 
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CXD1054S SONY: 


(3) System configuration and operation 


i4 


— 


This system requires, in addition to the CXD1053S and CXD1054S, the A/D and D/A converter 
circuits, sync signal generating AFC circuit and the static RAM for storing data. 

The A/D and D/A converters requires 5-bit resolution and the static RAM requires four 2K X 8 bit 
for the picture-in-picture function and four 8K x 8 bit for the multi-picture function. The following is 
a description of operations along the inset picture signal flow. 

The inset picture image signals (analog Y signal, R-Y signal and B-Y signal) are time-divided and mul- 
tiplexed by the switch circuit prior to the A/D converter. The converter changes the signals into 5-bit 
digital data and they are input to the CXD1054S. Through internal serial/parallel conversion, 6 samples 
(6 <X 5 bit = 30 bit) of the 5-bit digital data are output together by the CXD1054S and written in the 
RAM. The RAM data is read out in 30 bits at a time with appropriate timing, and input to the 
CXD1054S again; then they are parallel/serial converted internally and output with Y, B-Y, R-Y signals, 
each in 5-bit data. The outputs are specified data at locations other than the inset display screen. The 
boundary between the parent picture and the inset is circled by a specified color and gradation line 
called ‘“WAKU” (frame). 

The CXD1054S controls data and the CXD1053S generates the reference timing signal, RAM ad- 
dress signal and control signals. The picture display mode is switched by setting the control switch in- 
corporated in the CXD10538S. 


Operation of CXD1054S 

As the CXD1054S serial/parallel converts the video data, it is called a data control IC. 5-bit Y, R-Y, 
Y, B-Y, Y, R-Y (in this order) video data, time-divided by the A/D converter, are input. All 30-bit (5 bits 
xX 6) data is written to RAM simultaneously in sync with the inset horizontal and vertical signals. 
Further, the 30-bit data is read at one time from RAM in sync with the parent picture’s horizontal and 
vertical sync signals, and the Y, R-Y and B-Y signals are converted to parallel, each in 5 bits, to be 
output to the D/A converter. These 5-bit outputs are fixed as follows, except for the inset pictures. 


(Y) (B-Y) (R-Y) 
DY4 to DYO DBY4 to DBYO DRY4 to DRYO 
‘Parent picture’ ........ 00000 10000 1000Q 
AVAKO Beeeticediontos 11000 10000 -~ 10000 
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CXK1201P 


Double Scan Converter Preliminary 





Description Package Outline Unit: mm 

The CXK1201P is a digital line memory for 
non-interlace TV 8-bit structure which employs 
silicon gate CMQS process. It is enabled to 
perform line interpolation and scan conversion 
of horizontal frequency. 


28 pin DIP 





Features 
e Most suitable to the digital TV system of its 
sampling frequency of 4 fsc (NTSC). 
Incorporates H sync, H blanking, clock for A/D 
converter and clear signal generation circuit 
to synchronize with external circuit. 
e Memory structure 910X8xX2 bit 
High speed cycle time 
Minimum write cycle time 66 ns 
Minimum read cycle time 33 ns pee Ot 
e I/O level Compatible with TTL level 
« Data output three states 
5V single power supply 
« Low power consumption 200 mW (typ.) 











Function 
Double scan conversion 


Structure 
Silicon gate CMOS 


Application 
Double scan monitior 


Absolute Maximum Ratings 


e Supply voltage Vop  —0.3 to-+70 V 
e Input voltage VIN =—O0,.3 to 77.0 V 
e Operating temperature foepr -—10 to +-35 a 
- Storage temperature Tstg  —55 to 150 °C 
« Allowable power dissipation PD 500 mW 


Recommended Operating Conditions (Ta=O to +70°C) 


e Supply voitage Vpp 4.5 to 5.5 V (5.0V Typ.) 
« Supply voltage Vss O V 
e Input voltage “H” level VIH 2.4 to Vop+0.3 V 
e Input voltage “L’ level VIL =0.3° to +0.8 V 


ee 


SL SONY: 





Block Diagram 


? 


08 
ae 
HL | -@* 
O- 


Q 


OE 







ae 1 LINE MEMORY (S10x8 BIT) 


j ®-@ 
pe ae Qi — Q4 
O 1 LINE MEMORY (910 x 8BIT) QO 
©-@ , ! 08 
| Jo: 
5—- 


ADDRESS MULTIPLEXER 










WRITE 
ADDRESS 
COUNTER 


READ 
ADDRESS 
COUNTER 





TIMING CONTROLLER 


| >} 1/2 CKO 
=a(8) = 
28 14 S, 
7 
Voo Vss TEST 
Pin Configuration (Top View) 
Voo 15 lé I7 le HBO SO CKO CLO HO Q8 Q7 Q6 Q5 








la I3 l2 I TEST NC CKI cL) OE Qi Q2 Q3 Q4 Vss 
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Pin Description 


No. Symbol Description 
1-4 


4-11 Data input 


















TEST Test signal input 















Non-connection 


NC 
E | 
— O04 


5 
6 
7 





aa 
9 OE Output enable input 







































LOa 13 Q1 Data output | 
| Vss | Ground 
19 HO 2H output (The same frequency as H sync, duty 50%) 
20 CLO Clear output 
21 CKO Clock output (Frequency is 1/2 of CKij) 
22 SO H sync output 
23 HBO H blanking output 

24-27 i815 Data input 

VDD im Power supply (+5V) a 





Pin Function 

(1) 11 to 18 (Input) 
The data inputs. The data set up time and hold time are determined from the rising edge of the 
clock. 

(2) Q1 to O8 (Output) 
The data outputs. The access time is determined from the rising edge of the clock. 

(3) CKI (Input) 
A lock input. The I/O timing of the respective signals are defined against the clock which has 
been input from this pin. 

(4) CLI (Input) 
A clear input. The input which is used in order to initialize the write address and read address. 
When it is necessary to synchronize with the externals (data inputs), there are two ways, the 
one is to use this clear input and the other is to use the H blanking signal which will be 
described later in this description. 

(5) OE (Input) 
An output enable. When it is at ‘’L” level, the data outputs (Q1toQ8) become into output 
mode. When at “H” level, they become into high impedance state. 

(6) CLO (Output) 
A clear output. When plural numbers of this LSI are used in parallel, it is possible to 
synchronize with the respective LSIs by inputting the clear output of which is specified as the 
reference, to the clear inputs of other LSls. 


= 
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(7) CKO (Output) 
A clock output pin. The frequency is 1/2 that of the input colck signal and is possible to be 
used as clock of the A/D converter. 
(8) SO (Output) 
An H SYNC signal output pin. It is possible to be used as a signal to synchronize the data 
output and monitor. However, this signal is an H SYNC signal during double speed (The 
frequency is twice as much as that of normal.) 
(9) HO (Output) 
A signal output pin which outputs the signal of 50% duty and whose frequency Is equivalent to 
the H SYNC signal. 
(10) HBO (Output) 
A H blanking signal output pin. It is possible to be used as a synchronizing signal with the 
data input signal. 
(11) TEST (Input) 
A test signal input pin. It is a pin used during the test of LS! and is normally used at ‘’H” level. 
(12) Vppb 
The power supply pin. (+5V) 
(13) Vss 
The grounding pin. 


Electrical Characteristics 


DC characteristics Vpp=5.0V, Ta=25°C 











Condition 








| ltem Symbol Min. 















| Power supply current (active) IDD — = 70 mA 









ViIN=OV — VbD 
Vout=OV - Vbb 
loH=—400 LA 
loL=4.0mA 


Input leakage current 






Output leakage current 









Output voltage “H” level VOH 
aa Be 























Output voltage level 
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AC characteristics 


SON Ye 


Vop=4.5V to 5.5V, Ta=O°C to 70°C 
(See the timing chart on next page) 



































item Symbol Min. | Typ. Max. Unit dit Remark 
Data set up time tdsu 0 ns 
Data hold time tdh 25 ns 
CLI set up time tcsu 10 ns 
CLI hold time | tch 5 ns 
tckw 5 ns Low or high 


Clock pulsewidth 

















Clock frequency 








From clock input to 
determination of Q1—- Q8 





From OE input to 
determination of 0O1- Q8 











From clock input to 
determination of CKO 





From clock input to 
determination of CLO 











From clock input to 
determination of SO 





From clock input to 
determination of HBO 








From clock input to 
determination of HO 


Output disable time (from OE) 





if- 


Output enable time (from 


Pin capacitance 


Input capacitance 





























Condition 


Condition 


Ta=25°C, f&1MHz 
VIN=VouT=OV 





Output capacitance 


— 368 — 





whe 


ment a ‘ 





CXK1201P SON Yo 


Timing chart 

(1) Input signal levels are at the low level = OV and at the high level = 3V, and 5 ns for both rising 
and falling time. 

(2) The voltage judging levels of both low and high are 1.5V. 


11 —18 ov | 


3V 
orm \ f 
OV 
| tesu toh | tesu 


J+. 9? 


(active) 


+ 
3V | | 

CK ey A ae 
| | | 








3V 
CK! / \ 
ov | 


| toda, tpdc, tpdd, tpde, tpdf, tpdg 


Q1 — Q8 --Low and high represent the 
CKO, SO High | output level of the IC. 
HBO, HO Xx / / x 

a Low 

CLO 





High | | | 


Qi — ag 
Low 
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Description of Operation 

The video signal of the NTSC format performs interlacing with one field 525/2 scanning lines. 
Accordingly, to perform scan conversion of horizontal frequency (one field 525 scanning lines), it 
is required to make line interpolation and the horizontal scanning frequency twice as much. The 


conceptual diagrams when performing the scan conversion by using a CXK1201P are as shown 
below. 


NTSC format video signal 


1 field 2 field 


| Video signal after being converted into scan conversion | 


1 field 2 field 
263 


262 
262 
263 


i 
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An application example, which is provided as a reference in order to operate the converter in the 
manner as shown in the conceptual diagrams, is as shown in Fig. 1, and its timing chart is as 
shown in Fig. 2. At first, initialize the write address and read address of the CXK1201P by 
inputting clear signal. After that, by inputting the digital data having been sampled by 4fsc 
(14.3 MHz}, the data having been converted by double speed can be obtained in synchronization 
with the clock at 8fsc (28.6 MHz). 

Moreover, to synchronize with the monitor, carry out the phase comparison with the composite 
sync signal which is provided by adding the H sync signal generated from the CXK1 201 Pand the V 
blanking signal extracted from the input data and the composite sync signal within the monitor, 
and by changing the frequency and phase of the composite sync signal within the monitor so as to 
make no differences in the phases. 


Application circuit, (1) 






DATA OUTPUT 
28.6MHz 





V BLANKING 


PD : Phase Detector 
VCO: Voltage Controlled Oscillator 


Fig. 1 
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Moreover, an application example when the clear input is not used is as shown in Fig. 3. In this 
case, extract the H sync signal from the input video signal and make the sync signal having the 
same frequency as the input H sync by the H blanking signal and HO signal from the CXK1201 P. 
Perform the phase comparison of thus provided sync signal and change the frequency and phase of 
the clock (28.6 MHz) so as to make no difference in the phase. 

In addition, the method to synchronize it with the composite signal of the monitor, the same 
procedures as using the clear input mentioned above should be taken. 


Application circuit, (2) 


DATA OUTPUT 
28 .6MHz 


+ 


DATA INPU 
14.3MHz 


MONITOR SYNCRONIZED SIGNAL 


H: SYNC 


V BRANKING 
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The CXK1201P generates various kinds of synchronizing signals in order to synchronize with 
the external signals. The phase relationship between the synchronizing signals and their 
respective timings are shown in Figs. 4 and 5 respectively. 


The phase relationship between the respective outputs 


oo $< — 
— a rr 
he ee 


HBO | 





1H (63.5usec) 1H (63.5usec) . 


-—__ae it 


Fig. 4 
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The respective output timings against the input CKI 


Frequency of CKI_ f = 1000/35 MHz 


0 1 2 3 3636 3637 3638 3639 0 1 
CKI 
a La | s Le | ia _ i! | 7 ¢% 
0 1 1818 1819 0 
CKO 
es | | _ | || _ Ss 
3638 3639 0 3638 3639 0 


CKI 
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ws 
RZ 


35n x 1 = 35nsec 


910 982 1820 1892 2730 2802 


TLL LL Lol Led Led Led Led Lol Ly 
“Lh tt Ly “bel tet “hes 


35n x 72 = 2.52usec 


3611 230 1791 1820 2050 3611 


« LILI LIL! Lt LJ L, 
as OLS OLE 


35n x 29 35n x 230 
=1.015usec = 8.05usec 








455 910 1365 1820 2275 2730 3185 
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2 TLE LLP 


35n x 455 = 15.925usec 


Fig. 5 
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Infrared Ray Remote Control Receiver 





Description 


The BX-1330/BX-1396 is a highly sensitive infrared ray remote control receiver using the receiving 
preamplifier |¢ CX20106A for remote control. 


Features 

e The circuit function is combined into 1 block. 

e« Externally attached components are not necessary. 

¢ It operates at low voltage and low power consumption. 


Structure 
Hybrid 1C 


Application 


It can be used for TVs, VTRs, audio equipments, air conditioners, car stereo radios, toys, home 
computers and all other equipments requiring remote control. 


Absolute Maximum Ratings (Ta=25°C) 
« Supply voltage Vcc 6.3 V 
« Storage temperature Tstg —20 to +60 ss 6 


Recommended Operating Conditions 


« Supply voltage Vcc 4.7 to 5.3 V 
« Operating temperature Topr —10 to +60 “¢ 
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Electrical Characteristics r 
(Ta=25 C, Vcc=5V) 




















Item Symbol Condition Min. | Typ. | Max.} Unit 
Current consumption Icc |Non-signal input 1.1 2.5 | mA 
*1. At optical axis B20 10:0 





As the light receiving side at 
the apex, against the optical | 6.5 
Arrival distance L axis m 
of within the range of 30° of! 5.0 
the cone 

of within the range of 45° of 
the cone 














*2. At a dist f 30 
Low level output voltage VL ‘ e sate Sate 0.5 V 
the optical axis 


*2. At a dist fs 
High level output voltage| VH : “ ea em ae 4.5 V 
the optical axis 











op ees | Tr 
*1. Specifies with the Twi period 


idth of t tout withi 
Low level pulse width Twi Meee eee OER EAN SS6O NOON at 
tne range of 5cm to the 








arrival distance 











*1. Specifies with the TWH period 
width of the output within 
the range of 5cm to the 
arrival distance 








High level pulse width TWH 290 | 540 | 790) wus 











Product name|Carrier wave frequency fo(kHz)* 


BX-1330 
BX-1396 





* See the equivalent circuit and test circuit. 


(The carrier wave frequency is possible to be matched to the fo of the transmitter side and 
shipped.) 


— 377 — 


BX-1330/BX-1396 SON Yo 


*1,. Within the arrival distance, the specified pulse width is satisfied under the following condition. 
G) Standard transmitter 
With the output waveform indicated in Fig.1, and the transmitter output adjusted so that It 


becomes Vo=400 mVp-p by the measuring method shown in Fig.2, is called the standard 
transmitter. 


However, the infrared LED for transmitter use should be Apeak=940 nm and AA=60 nm. 


12 wave 12 wave 12 wave 
SSS eS  neneesieensee Ol 


—_MCEs__T_JL _ 


600 600(us) 


Fig. 1 Output waveform 


PH302B standard component 


20 cm 10k 


te, 


Standard transmitter 


70 12.0 + 0.1V 
| 


component 






Output 
© 








Oscilloscope 


Fig. 2 Measuring method 


(2) Pulse width measuring condition 


By using the above-mentioned standard transmitter, it specifies the TWL period and the TWH 
period of the output pulse. 








D.U.T ual aiencs Standard transmitter DUT= Device Under Test 


Fig. 3 Measuring condition 
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12 wave 12 wave 12 wave 
ee ee 


600 alee 





Fig. 4 Output Pulse 








*2. The standard transmitter is the one determined by *1. The voltmeter used is Z=1.0 MQ 


Equivalent Circuit and Test Circuit 


7 | 


330p 


R2 
C3 


a ae: 


Standard transmitter 


22k 


r+ 
+ 


N 
O 


3.3u 














GND | Output Vee 
©) ig 
Oscilloscope 

Keak CX20106A 1.Vee 
D1: PIN photo diode 2. Output 
C1, C2 and C4: Electrolytic aluminum capacitor 3. GND 
C3: SL characteristics + 5% 
R2: + 1% (Adjusted resistor) 
R (Other than above}: + 5% 
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Package Outline and Indication 


56 Unit: mm 
: General tolerance: + 0.3 


~5.0 


6.5 






2.6 


Solder section 














Board pin section 


19.0 














1. Vcc (Solder swelling section) 
2. Output 


3. GND 














11.0 
o) 
. Oo SONY 
= Product name 
nan BX-1330 
i BX-1396 











Date of manufacture 


a 


Mark indication 
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Arrival distance vs. 
Power supply voltage 





























Arrival Distance (m) 
Arrival Distance (m) 


















































Vcc — Power supply voltage (V) 


Distribution of Arrival Distance 
and Pulse Width 





























Pulse Width (us) 
















































































> 8 10 


Arrival Distance (m) 
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Arrival distance vs. 
Ambient temperature 
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Ta — Ambient temperature (°C) 


Directivity 
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Infrared Remote Control Receiver 


Description 
The BX-1387/BX-1407 is a small type infrared remote control system receiver which has been 
developed and designed by utilizing the latest hybrid technology . 


It is a single unit type module which incorporates a pin photo diode and a receiving preamplifier 
IC (CX20106A). 


Features 

e A cubic type easy to handle small module 

—The receiving preamplifier CK20106A which has been developed by SONY Corp. and a pin 
photo diode are mounted into a single unit type. 

—Enable to be installed directly to the set panel. 

Externally attached parts are unnecessary. 

It can be operated by low voltage and low power consumption. 


Structure 
Hybrid IC 


Application 


It can be used for TV, VTR, acoustic devices, air conditioners, car stereo units, home computers, 
interior controlling appliances, and all other appliances which require remote controlling. 


Absolute Maximum Ratings (Ta=25°C) 


e Supply voltage Vcc 6,3 V 
« Storage temperature Tstg —20 to +60 a 
« Operating temperature Topr —10 to +60 "6 


Recommended Operating Condition 
e Supply voltage Vcc 4.7 to 5.3 V 
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Electrical Characteristics 





ltem 





Condition 


SON Ye 


(Ta=25°C, Vec==5V) 








Current consumption 





No signal input 











Arrival distance 














Low level output voltage 











High level output voltage. 








Low level pulse width 


5 cm to the arrival distance. 


*1. At the ray axis 8.0 | 10.0 
The ray receiving surface being 
at a vertex and against the ray 
i axis: 
In the range of the cone of 6.5 
30° 
In ane range of the cone of 50 
45 
| '*2. In the distance of 30 cm on 
| VE 
| the ray axis 
is "2: ln the distance of 30 cm on 46 
the ray axis 
*1. Specified by the Tw period 
TWL of output within the range of 410 | 660 








High level pulse width 





Product name|Carrier wave 


TWH 





. Specified by the TWH period 
of output within the range 
of 5 cm to the arrival distance. 





frequency fo(kHz)* 





BX-1387 


40 








BX-1407 


38 








* See the equivalent circuit and test circuit. 


(The carrier wave frequency is possible to be matched to the fo of the transmitter side and 


shipped.) 
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*1. Within the arrival distance, it satisfies the specified pulse width under the following 
conditions. 


G@) Standard transmitter 
The transmitter whose output is so adjusted as to become Vo=400 mVp-p by the output 
waveform as shown in Fig. 1 and using the measuring method as shown in Fig. 2 is 
specified as the standard transmitter. 


However, the infrared photo diode to be used for the transmitter should be 
Apeak=940 nm, AA=60 nm. 


12 wave 12 wave 


12 wave 
EN, 


ALAMANCE, SLT 


600 600(us) 


Fig. 1 Output waveform 


| PH302B standard component 


20 cm 40k 


(J a 


Standard transmitter 


12.0+0.1V 





“3s 


component 





Output 
© 


100k 








2S ee es ee Oscilloscope 


Fig. 2 Measuring method 
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(2) Pulse width measuring condition 
Specifies at the Twl period and the TWH period of the output pulse by using the 
aforementioned standard transmitter. 





Standard transmitter DUT: Device Under Test 


Arrival distance 


Fig. 3 Measuring condition 


12 wave 12 wave 12 wave 
Ana 


a, 
*fo 
Transmitter output | I 


600 600(us) 


DUT output pulse 





Le LIL U 


VH 


Fig. 4 Output pulse 


*2. The standard transmitter should be the one specified by *1. 
The voltmeter to be used is Z=1.0 MQ. 
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Equivalent Circuit and Test Circuit 






Standard transmitter 


GND, Case fin 


Oscilloscope 


Rea CX20106A chip 1. Vee 

D1: PIN photo diode chip 2. Output 

C1, C2, C4: Aluminum electrolytic capacitor 3. GND, Case fin 
C3, C5: SL characteristics, +5% 4. GND, Case fin 
R2: +1% (Adjusted resistor) 


R (Other than above): +5% 
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Package Outline and Mark Indication 


Recommended installation dimension diagram 


Marked side 06 


14.4 























16.0 








4.3 
2.9 














Vcc 

Output 

GND, Case fin 
GND, Case fin 





i 
2 
3. 
4. 









SONY 
| BX-1387 Lot No. 
| BX-1407 OU (Manufactured date) 














Mark indication 


General tolerance: +0.3 Unit: mm 
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Pulse width (us) 


Arrival distance vs. 
Power supply voltage 

















m) 



































Arrival distance ( 


















































Vcc — Power supply voltage (V) 


Distribution of arrival distance 


and Pulse width 





900 




























































































5 8 10 


Arrival distance (m}) 
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Arrival distance vs. 
Ambient temperature 
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Ta — Ambient temperature (°C) 


Directivity 
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Infrared Remote Control Receiver 


Description 
The BX-1393/BX-1408 is an ultra miniaturized and highly reliable infrared remote control receiver 
which has been developed and designed by utilizing the latest hybrid techniques. 


It is a can type package which incorporates a pin photo diode and a receiving preamplifier IC 
(CX20106A). 


Features 
¢ Easy to handle ultra miniature type 


Can shaped ultra miniaturized type (equivalent to TO-5), which is 1/4 of the conventional 
type capacity (0.57 cm®) has been realized. 

* High reliability 
Hermetic seal is employed. 

* It can be operated by low voltage and low power consumption. 


Structure 
Hybrid iC 


Applicaiton 


e It can be used for TV, VTR, acoustic devices, air conditioners, car stereo units, home computers, 
and interior controllers. 


« High density devices such as 8mm VTR, compact disc etc. 


« Vehicle mounting equipments, and outdoor equipments such as garage door opening and 
closing devices, etc. 


Absolute Maximum Ratings (Ta=25° C) 


e Supply voltage Vcc 6.3 V 
- Storage temperature Tstg —40 to +85 “C 
- Operating temperature Topr —20 to +75 x 


Recommended Operating Condition 
« Supply voltage VEC 4.7 to 5.3 V 
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Electrical Characteristics 


Item 


Symbol 


Condition 


Min. 


SON Yo 


(Ta=25°C, Vec=5V) 


Typ. 


Max. 


Unit 





Current consumption 


Arrival distance 


lee 


No signal input 


225 





mA 








*1. At the ray axis 





The ray receiving surface being 
at a vertex and against the ray 
axis: 


In the range of the cone of| 
30° 


t f th f 
In the range o e cone o | 5.0 


45° 





Low level output voltage | 


VL 


'*2. In the distance of 30 cm on. 


the ray axis 





8.0 





6.5 


10.0 
















High level output voltage 


VH 


a, 


the ray axis 


In the distance of 30 cm on | 


—}- 


4.5 














Low level pulse width 


TWL 





| 


High level pulse width 








TWH 








*1. Specified by the Twi period 


of output within the range of | 410 


5 cm to the arrival distance. 


660 


910 












*1. Specified by the Twu period | 


of output within the range | 290 


of 5 cm to the arrival distance. 








Product name 


Carrier wave frequency fo(kHz)* 











BX-1393 








40 

















BX-1408 


* 


38 


See the Equivalent circuit and Test circuit. 





540 





790 














(The carrier wave frequency is possible to be matched to the fo of the transmitter side and shipped.) 
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*1. Within the arrival distance, it satisfies the specified pulse width under the following 

conditions. 

@) Standard transmitter 
The transmitter whose output is so adjusted as to become Vo=400 mVp-p by the output 
waveform as shown in Fig. 1 and using the measuring method as shown in Fig. 2 is 
specified as the standard transmitter. 
However, the infrared photo diode to be used for the transmitter should be 
Apeak=940 nm, AA=60 nm. 


12 wave 12 wave 12 wave 
_— SS ee 


Fi iL 


600 600(us) 








Fig. 1 Output waveform 





J 


"PH302B standard component 
20cm A 
le | a i Ok 





12.0 2 O.1V 












er 


2SK23A 
equivalent 
component 





Standard transmitter Output 
O 


100k 











ash aie ee aha oe ee = 34 Oscilloscope 





Fig. 2 Measuring method fe 


@) Pulse width measuring condition 
Specifies at the Twt period and the TwH period of the output pulse by using the 
aforementioned standard transmitter. 


oF 


B L _ 
d itt . ; 
D.U.T Riga a ones Standard transmitter DUT: Device Under Test 











Fig. 3 Measuring condition 
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eee et wave 12 wave 12 wave 
NN rn 


Transmitter output m7 mmm 


ae 


600 600(us) 


DUT output pulse 








Fig. 4 Output pulse 


*2. The standard transmitter should be the one specified by *1. 
The voltmeter to be used is Z=1.0 MQ. 
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Equivalent Circuit and Test Circuit 





Standard transmitter 


Oscilloscope 





IC1: CX20106A chip 1. GND 
D1: PIN photo diode chip 22 MCE 
C1, C2: Tantalum chip capacitor 3. Output 
C3, C4: SL characteristics, +5% 

R2: +1% (Adjusted resistor) 


R (Other than above): +5% 
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Package Outline and Mark Indication 








Center of ray 
receiving window 


0.8 








Note * ] Filter film 
* 2Cavity of ray receiving window 








x 1 07.5 





General tolerance: 
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Viewed from the arrow mark A 


1 GND 
2 Vec 
3 Output 





SONY 


Product | 








Lot No. (Manufactured date) 





Product namel 
-—— 4 


| BX-1393 
BX-1408 








Mark indication 


+0.3 Unit: mm 








BX-1398/BX-1409 


Infrared Remote Control Receiver 


Description 


The BX-1398/BX-1409 is a small type infrared remote control system receiver which has been 
developed and designed by utilizing the latest hybrid technology. 


It is a single unit type module which incorporates a pin photo diode and a receiving preamplifier 
IC (CX20106A). 


Features 
« A cubic type easy to handle small module 


1) The receiving preamplifier CX20106A which has been developed by Sony Corp. and a pin 
photo diode are mounted into a single unit type. 


2) Enable to be installed directly as the ray receiving surface is positioned perpendicularly 
against the mother board. 
« Externally attached parts are unnecessary. 
e It can be operated by low voltage and low power consumption. 


Structure 
Hybrid IC 


Application 
* It can be used for TV, VTR, acoustic devices, air conditioners, car stereo units, home computers, 
interior controlling appliances, and all other appliances which require remote controlling. 


Absolute Maximum Ratings (Ta=25° C) 


e Supply voltage Vcc 6.3 V 
« Storage temperature Tstg —20 to +60 mG 
« Operating temperature Topr —10 to +60 "iC 


Recommended Operating Condition 
¢ Supply voltage WCE 4.7 to 5.3 V 
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Electrical Characteristics (la=25-C, Vec=5V) 



























~ Condition | Min. | Typ. | Max. 





ltem 





Current consumption Icc |No signal tnput | hig 2) mA 


1*1. At the ray axis 8.0 10.0 | 


The ray receiving surface being | 
at a vertex and against the ray 


























































Arrival distance L axis: | | m 
In the range of the cone of| 65 | 
30° >? | 
In the range of the cone of | 
45° 5.0 | 
| t 
|*2. In the dist f 30 | | | 
Low level output voltage VL diate coca paar | O5 + “V 
the ray axis | 
a | _— L a 
| *2. In the dist £3 | 
High level! output voltage VH | hate aaty eas onset aah 4.5 | Vv 
| the ray axis | 
+ 4 nes 
fey Specified by the Tw. period | | 
Low level pulse width TWe of output within the range of 410 660 910. us 
| 5 cm to the arrival distance. 
. Specified by the TWH period | | 
High level pulse width of output within the range|290 | 540 | 790 lus 
of 5 cm to the arrival distance. 








Product name Carrier wave frequency fo(kHz)* 





BX-1398 
BX-1409 











* See the Equivalent circuit and Test circuit. 


(The carrier wave frequency is possible to be matched to the fo of the transmitter side and 
shipped.) 
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*1. Within the arrival distance, it satisfies the specified pulse width under the following 


conditions. 


G) Standard transmitter 
The transmitter whose output is so adjusted as to become Vo=400 mVp-p by the output 


waveform as shown in Fig. 1 and using the measuring method as shown in Fig. 2 is 


specified as the standard transmitter. 
However, the infrared photo diode to be used for the transmitter should be 


Apeak=940 nm, AA=60 nm. 


12 wave 12 wave 12 wave 
errant A, 





*fo 


600 600(us) 
Fig. 1 Output waveform 


PH302B standard component 
20 cm 
. eee eee 10k 
—O12.0+0.1V 


pO Te 


Standard transmitter 









component 





Output 











_-—- + Oscilloscope 


Fig. 2 Measuring method 





(2) Pulse width measuring condition 
Specifies at the Twit period and the TWH period of the output pulse by using the 


aforementioned standard transmitter. 


L i 
D.U.T . Aah arenesance Standard transmitter DUT: Device Under Test 














Fig. 3 Measuring condition 
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12 wave 12 wave 12 wave 
OS eee SS 


“fo 
| ; a) 
Transmitter output | | fm 
Ledad 


600 600(us) 


DUT output pulse 





LLLP 


VH 





Fig. 4 Output pulse 


*2. The standard transmitter should be the one specified by *1. 
The voltmeter to be used is Z=1.0 MQ. 


— 398 — 





BX-1398/B X-1409 


SON Ys 





Equivalent Circuit and Test Circuit 


IC1 


Standard transmitter 


GND, Case fin 


Oscilloscope 


IC1: CX20106A chip 

D1: PIN photo diode chip 

C1, C2, C4: Aluminum electrolytic capacitor 
C3, Cd: SL characteristics, +5% 

R2: +1% (Adjusted resistor) 


R (Other than above): +5% 
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OV 


Vcc 

Output 

GND, Case fin 
GND, Case fin 








BX-1398/BX-1409 SON Yo 


Package Outline and Mark Indication 





Secondary lead 


2.0 4.1 





2—Square slot 





Sub-board 





Marked side 











16.0 Recommended installation 
dimension diagram 


(Unit mounting side) 






































Product name 


BX-1398 
BX-1409 





15 


SONY 























I wiper 4h 
GND is soldered to the case @) Vec | Product | 
Board notch o Sarit name 
utpu 
section 
(3) GND, Case fin Lot No, 
(4) GND, Case fin (Manufactured date) 
° 
oO 
@ @) a) @ Mark indication 
Viewed from the arrow mark A Gaheraliosanees 263 


Unit: mm 
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Pulse Width (us) 


Arrival distance vs. 
Power supply voltage 






















































































E : | 
@ “4 J 
QO 
Cc 
& | | 
Dp jen, 
@ pp 
i 5 
< 
Bi 
me Oe eae 
4.5 5.0 5.5 


Vec — Power supply voltage (V) 


Distribution of Arrival Distance 


Arrival Distance (m) 


and Pulse Width 




























































































Arrival Distance (m) 
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Arrival distance vs. 
Ambient temperature 











) 
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Ta — Ambient temperature (°C) 


Directivity 














US Multiplex Sound Decoder 
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Description 

BX-1435 is the US multiplex sound decoder 
module for TV set. It consists of CX20112 multi- 
plex sound decoder, CXA1011M-dbx Noise Re- 
duction IC (NR), and all peripheral parts. 


Features 

@ All volumes are adjusted. No adjustment is 
necessary. 

@ Space saving 

@ Easy to mount on TV set in production 


e SAP (Separate Audio Program) Mute, Mute, 
Indicating Drive 


Functions 

e Stereo demodulation 

e SAP (Separate Audio Program) demodulation 
@ MAIN/SAP/BOTH mode selection 

@ MUTE/SAP MUTE Indicator drive outputs 


BX-1435 


Module 











aaa ee eee ene ee 


See page8 

Structure 

Hybrid IC 
Absolute Maximum Ratings (Ta = 25°C) 
® Supply voltage Vec 17 V 
® Operating temperature Topr —10to +60 °C 
e Storage temperature Tstg —40 to +80 ss @ ~ 
e Control input pins Veo. 7 eS 5 Bg N03 V1 V 
e@ LED drive current |*LED 40 mA 
Recommended Operating Condition 
e Supply voltage Vcc 8.7 to 9.3 V 


ea (yee 


BX-1435 SONY, 


Block Diagram 


GND L-R level 


L-R level adjust 
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An output pin of L+R. The deemphasis circuit 
connected between this pin and pin 29 of 
CX20112. 
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F478 Input the output of pin 14 SAP OUT to this pin. 
SAP IN 2K Either one signal of L-R which is L-R signal or 
0.0082y this signal is selected by SW, and it is output to 


pin 24 after going through the low-pass filter. 
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Description of Operation 


This IC is USA TV audio multiplexing decoder which has the baseband spectrum as shown in Fig. 1. 
The flows of the signals are roughly separated into 3; namely L+R (MAIN), L—R (SUB) and SAP as 
shown in Fig. 2. 


PEAK DEV. 


kHz 















AM- DSB-SC 


SAP 

dox-IT'V NR TELEMETRY 
FM t0kHz FM 3kHz 
50 - 10k Liz 


fy Of w cae Af y Sty Ge 65th f 


Fig. 1 Baseband spectrum 
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Fig. 2 Block diagram 
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A. L+R (MAIN) 


2, 


MPX signal is input from pin 1, and SAP and TELEMETRY are eliminated with stereo LPF. Then, pilot 
cancellation is carried out. Finally, L—R is eliminated with L+R LPF and L+R only is selected to be 
input to the matrix. 


L—R (SUB) 

Up to the pilot cancellation, similar to L+R. Since L—R is an AM-DSB, amplitude modulation is car- 
ried out. At this point, up to 15 kHz there exists L—R on the signal spectrum and also signals remain 
in the high frequency band. The signal is being encoded with dbx, therefore, it is represented as 
(L—R)’ in Fig. 2. Then, select (L—R)’ and SAP’, and they are input to SW3 allows to use LPF and dbx 
noise reducton circuits to be used commonly, and the residual signals in the high frequency band are 
eliminated with L—R/SAP LPF. As L—R is being applied to dbx NR, connect dbx noise reduction 
decoder between pins 24 and 27. After this, it is input to the matrix as L—R (SUB). 


SAP is FM signal whose carrier is of 5 fH therefore, eliminates only the SAP signal is eliminated by 
using a BPF of 5 fH. It is input to SW3 after it is FM detected. The rear stage from SW3 is a combined 
use with L—R. SAP, in the figure means SAP’ signal which is being encoded with dbx. 


In addition to the above, there is a mode discriminating circuit. Discrimination of stereo is carried out 
by detecting the amplitude of the pilot signal. Discrimination of SAP is carried out by detecting the 
carier of 5 fH. VCO generates 4 fH with PLL and provides 2 fH, fH <90°, and fH <O° by dividing it 
with a flip-flop. 2 fH is used for AM detection, fH <90O° for PLL, and fH <O° to extract the pilot signal. 
The regulator provides voltages of 6.7V and 5.2V and those are supplied to the individual circuits 
within the IC, 6.7V is also output to pin 9 which is used as a regulation voltage. 

L+R and L—R are separated into L and R with the matrix, and they are input to SW1 and SW2. SW1 
and SW2 are used with mode selection pins to allocate the outputs of pin 23 L and pin 22 R to either 
one of L+R, SAP, MUTE, L and R. 


Notes on Application 


1. 


The pilot cancellation amount can be improved by connecting a variable resistance between pins 30 
and 31 

The adjusting method is to input 15.734 kHz, 0.14 Vp-p to pin 1 first, then observe the level from pin 
40 through the 15.734 kHz BPF, and adjust with the volume so that it becomes minimum. 


The DC loop gain can be reduced by connecting a resistance between pins 36 and 35. (Makes it possi- 
ble to change the capture range) 


L and R level adjustment (pins 40 to 41) 

Input a signal of 400 Hz, pre-emphasis off, VR off and SUB 100%. Set the mode of the IC into 
stereo (set pin 17 to V XL and pin 16 to V XH). At this point, adjust the level of NR IN so that it be- 
comes 100% of the level that is specified with NR. 


SAP adjustment (pins 25 to 26) 

Input a signal of 400 Hz, noise reduction off, and SAP 100% modulated. Set the mode of IC into 
SAP mode (set pin 17 to V XH and pin 16 to V XL). At this point, adjust the level of NR IN so that it 
becomes 100% of the level that is specified with NR. 


Separation adjustment (NR OUT to pin 27) 
First, adjustment of the noise reduction circuit should be carried out. Then, adjust the input level of 
pin 27 so that separation at individual frequencies becomes maximum. 
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Package Outline 
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Tolerance +0.3 
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BX-1436 


US Multiplex Sound Decoder Module 





Description 

BX-1436 is a US type multiplex sound decoder 
module (Hybrid integrated circuit). It is composed 
of 2 IC’s: Multiplex sound decoder IC (CX20112) 
and dbx noise reduction IC (CXA1011M). 


Features 

¢ Stereo demodulation 

¢ SAP (Separate Audio Program) demodulation 
¢ L+R output 

¢ SAP Mute, Mute, Indicating drive 

¢ Forced monaural, SAP squelch 


Structure 
Hybrid IC 





Absoiute Maximum Ratings 


* Supply voltage Vcc 1d V 
¢ Input voltage of respective @, DD, @— @ VeevV 
control pins 
¢ LED drive current ~|.LED 40 mA 
¢ Operating temperature Topr —10 to +60 =C 
+ Storage temperature Tstg —40 to +80 “< : 


Recommended Operating Condition 
e Supply voltage VGC G7. 10.953 V 


Note) This module is available only to the licenses of the dbx-TV noise reduction system. 
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Block Diagram 
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Test Circuit 
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Description of Operation (CX20112) 
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This IC is US TV sound multiplexing decoder which has the baseband spectrum as shown in 
Fig. 1. The flows of the signals are roughly separated into 3; namely L:R (MAIN), L-R (SUB) and 
SAP as shown in Fig. 2. 


A. L+R (MAIN) 
MPX signal is input from pinG),and SAP and TELEMETRY are eliminated with stereo LPF. Then, 
pilot cancellation is carried out. Finally, L-R is eliminated with L+R LPF and L+R only is 
selected to be input to the matrix. 


Be. =F. (SB) 

Up to the pilot cancellation, similar to L+R. Since L—R ts an AM-DSB, amplitude modulation is 
carried out. At this point, up to 15 kHz there exists L~R on the signal spectrum and also signals 
remain in the high frequency band. The signal is being encoded with dbx, therefore, it Is 
represented as (L—R)' in Fig. 2. Then, select (L—R)’ and SAP’, and they are input to SW3 allows 
to use LPF and dbx noise reduction circuits to be used commonly, and the residual signals in 
the high frequency band are eliminated with L-R/SAP LPF. As L—R is being applied to dbx NR, 
connect dbx noise reduction decoder between pins and @?. After this, it is input to the 
matrix as L—R (SUB). 


C. SAP 
SAP is FM signal whose carrier is of 5fH, therefore, eliminates only the SAP signal is eliminated 
by using a BPF of 5fx. It is input to SW3 after it is FM detected. The rear stage from SW3 is a 
combined use with L—R. SAP’ in the figure means SAP signal which is being encoded with dbx. 


D. In addition to the above, there is mode discriminating circuit. Discrimination of stereo is carried 
out by detecting the amplitude of the pilot signal. Discrimination of SAP is carried out by 
detecting the carrier of 5f4. VCO generates 4fH with PLL and provides 2fH, fH90°, and and 
fHZ 0° by dividing it with a flip-flop. 2fH is used for AM detection, fH 290° for PLL, and fHZ O° to 
extract the pilot signal. The regulator provides voltages of 6.7V and 5.2V and those are 
supplied to the individual circuits within the IC, 6.7V is also output to pin(@) which is used as a 
regulation voltage. 

L+R and L—R are separated into L and R with the matrix, and they are input to SW1 and SW2. 
SW1 and SW2 are used with mode selection pins to allocate the outputs of of pin @3 Land pin 
@2 R to either one of L:R, SAP, MUTE, L and R. 
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Description of Operation (CXA1011M) 


(1) dbx-TV decoder characteristics 
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The Basic Application Circuit diagram shows dbx-TV NR decode circuit using CXA1011M. An 
input signal is fed to the variable de-emphasis circuit through the fixed de-emphasis circuit which 
is composed of R2 to R4, C2 and C3. The output signal is fed to VCA through C5. The signal current 
from VCA is converted into output voltage by an operational amplifier. To this are fed the other de- 


emphasis characteristics composed of R6, R7 and C6 to provide the decode output. 


Individual RMS detectors give predetermined weighting characteristics to the input signal through 


the bandpass filters, to detect signals of RMS value and obtain the contro! signal. 


(2) Block description 


(2)-1 Variable de-emphasis circuit 


This is an amplifier with high frequency response controlled by the control signal of the RMS 


detector. 


Variable de-emphasis characteristics are determined by the RC series circuit of VE INT 


pin (Pin 14) and the current of ITIME pin (Pin 4). 


(2)-2 VCA circuit 


This is a variable gain amplifier controlled by the control signa! of the RMS detector for 


VCA. 


ANG 
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(2)-3 RMS detector for the variable de-emphasis circuit 
It detects the RMS value of the current flowing in VE WGT pin (Pin 6) to control the variable 
de-emphasis circuit. 
The input current, which makes the variable de-emphasis characteristics flat, is the reference 
input current of the RMS detector. In this IC it is set at 7.5 Arms. 
The specified attack and recovery time constants are determined by the capacitor of VE TC 
pin (Pin 1). 


(2)-4 RMS detector circuit for VCA 
It detects RMS value of the current flowing in the VCA WGT pin (Pin 6) to control VCA gain. 
The input current which gives unity current to VCA is the reference input current of the RMS 
detector. In this IC it is set at 15u Arms. 
The specified attack and Recovery time constants are determined by the capacitor of VCA TC 
pin (Pin 5). 


(2)-5 Bandpass filter for variable de-emphasis 
The bandpass filter for variable de-emphasis is formed by an integrated active filter with the 
characteristics of a 2nd order lowpass filter (f(o=20 kHz, O=0.69), a 2nd order highpass filter 
(fo=7.66 kHz, Q=0.95) and a 1st order highpass filter (fo=3.92 kHz). 
The cut-off frequency of the bandpass filter is determined by the reference current flowing in 
IREF pin (Pin 3). 


(2)-6 VCA band pass filter 
It is formed by an integrated active filter circuit possessing the characteristics of a 1st order 
lowpass filter (fo=2.09 kHz) and the RC time constant circuit connected to VCA WCT 
pin. 
The cut-off frequency of the bandpass filter is determined by the reference current flowing in 
IREF (the same as for variable de-emphasis bandpass filter) pin (Pin 3). 
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